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METAL-MINE ACCIDENTS DURING THE CALENDAR YEAR 1918, 


Compiled by ALBERT H. Fay. ° 


INTRODUCTION. 


Returns for the year 1918 received by the Bureau ‘of Mines from 
the operators of metal mines are extremely gratifying, as they show 
the lowest fatality rate recorded since the bureau began the collec- 
tion of accident statistics in 1911. The nonfatal injuries show a 
slight decrease in spite of war conditions and labor shortage. 

The report for the year 1918 includes returns from 3,636, operators, 
as compared with 4,637 for the year 1917, being about 1,000 less than 
the number reporting for 1917. This large decrease in the number 
of operators is mainly due to the cessation of prospecting, and the 
closing of many small mines, especially gold: mines, on account of 
the abnormal conditions resulting from the war. The number of 
days’ work done during 1918 was 3,300,000 less than in the previous 
year. Compared with the 1917 returns, the number of employees in 
the different groups of mines is as follows: Copper mines and iron 
mines employed practically the same number as in 1917; non- 
metallic mineral mines show an increase of about 2,000; and the 
gold and silver group shows 4 decrease of 8,300. The lead and zinc 
mines of the Mississippi Valley show a decrease of 6,000. The total 
number of men reported employed in 1918 was 182,606, as com- 
pared with 200,579 in 1917. In addition the metallurgical works 
(net including iron and steel) reported 79,752 men in 1918, as com- 
pared with 84,042 in 1917. 

There were 646 fatalities reported in 1918. The fatality rate for 
1918 is, therefore, 3.57 per 1,000 300-day workers, as compared with 
the normal rate of 3.60 per 1,000 for 1917 and 3.62 for 1916, the 
1918 rate being the lowest recorded since the Bureau of Mines began 
the collection of accident statistics at metal mines in 1911, when the 
rate was 4.45 per 1,000 300-day workers. 

The number of nonfatal injuries was 42,915 as compared with 
46,286 in 1917, making a nonfatal accident rate of 237.09 per 1,000 
300-day workers, as compared with 240.97 per 1,000 in 1917 and 
250.64 in 1916. It is believed that the foregoing nonfatal. injury 
rates at metal mines are lower than those that actually exist. This 
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statement is borne out by the data compiled in Table 20 (p. 53) 
which show for a period of four years details compiled from the 
reports of representative companies at whose mines systematic 
records are being kept and a large amount of safety work is being 
done. The average nonfatal injury rate at these representative 
mines was 318 per 1,000 300-day werkers in 1917 and 323 in 1918. 


SCOPE OF STATISTICS. 


In the compilation of the figures given in the following tables, 
which are derived from reports received from operators, the size of 
the mines was not considered, consequently the figures cover reports 
from prospectors, development companies, and producing mines. 
Although the Bureau of Mines is authorized to collect data on acci- 
dents at mines, there is no Federal law compelling operators to render 
such reports. However, the majority of the operators promptly and 
cheerfully replied to the bureau’s requests for information. The 
tabulated statistics represent 3,636 operators who actually worked 
their mines during the year, thus giving statistics that are represen- 
tative of the industry. Special tables have been prepared showing 
accidents by causes, States, industrial groups, and mining methods. 

The tables in the following pages are arranged so as to represent 
five divisions of the mining industry, as follows: 

Copper mines.—All of the copper mines and prospects that were 
reported in eperation in the various copper-producing States are 
included in this group. The list entree 524 operators. (Tables 
6, 7, 16, 17, and 18.) 

Gold, silver, and miscellaneous wheat mines.—This group comprises 
the gold mines, both lode and placer, silver mines, lead-silver mines, 
gold-silver mines, the lead and zine mines other than those in the 
Mississippi Valley, and the mines working ores of quicksilver, man- 
ganese, tungsten, vanadium, chromium, etc. Also, pyrite mines 
are included, as the cinder is used in some metallurgical works for 
its iron and copper content, and bauxite mines, because bauxite is 
the principal source of metallic aluminum. This group represents 
2,429 operators, who reported their mines as active part or all of 
the year. (Tables 8, 9, 16, 17, and 18.) 

Iron mines.—All of the important iron mines, representing 176 
operators, are included in this group. (Tables 10, 11, 16, 17, and 18.) 

Lead and zinc mines ( Mississippi Valley).—The lead and zinc mines 
of the Mississippi Valley, represented by reports of 236 operators, 
are grouped together as representing an industry in which general 
conditions are similar. (Tables 12, 13, 16, 17, and 18.) 

Nonmetallic mineral mines.—The nonmetallic mineral mines, repre- 
senting 271 operators, include those for asbestos, asphaltum, barite, 
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feldspar, garnet, graphite, gypsum, kaolin, mica, phosphate rock, 
quartz, tale, salt, and soapstone. Coal mines are not included. 
(Tables 14, 15, 16, 17, and 18.) 
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PUBLICATION OF ACCIDENT STATISTICS. 


In publishing these statistics the Federal Bureau of Mines has no 
intent of encroaching on the field covered by the annual or biennial 
reports of State mine inspectors or mining departments. The bureau 
hopes, however, that the distribution of this information will help 
to establish a uniform basis for recording and reporting mine acci- 
dents, the number of men employed, and the number of days’ work 
performed. When all mine-accident statistics are thus placed on 
the same basis, the making of comparisons and the drawing of con- 
clusions will be rendered much easier. 

As bearing on the difficulties that attend the compilation of com- 
parable figures, attention is called to these facts: A number of 
States have no inspectors for metal mines. There is alack of uni- 
formity in the reports issued by the various States, as the fiscal 
years are not the same. The mines subject to inspection differ; 
in some States all mines are included, whereas in others only those 
mines employing 5, 10, or 20 men underground are included. Com- 
pensation laws in most States apply to all mines, but in some they 
are elective at the option of the operator. Although the total number 
of deaths reported in the various States agrees closely with the 
inspectors’ reports, there is some variation as to the classification. 

The Bureau of Mines will be glad to receive suggestions from State 
inspectors, and from any person interested in mining, as to the form 
in which accident statistics can be presented most effectively and 
their publication made most useful to the mining industry. 
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CLASSIFICATION OF INJURIES. 


As many of the States now have compensation laws, the bureau’s 
classification of serious and slight injuries is on a 14-day (2-week) 
basis in order to conform to the classification used by the States. 
This classification of injuries includes three types, as follows: 


Fatal, serious, and slight injuries, 1916, 1917, and 1918. 


Injury. 1916 1917 | 1918 


Bip atal toscs5s3cer8 bona cte ta hs- ise Teese Pee eeeMe wo deEc Oe se lesensuzsetmes 697 852 | 646 
2. Serious (time lost more than 14 days): 
A. Permanent disabilit 


Totala... 44 39 62 

Partial 0 693 666 640 

B. Others..........- == 10, 099 10, 220 9, 066 

3. Slight (time lost, 1 to a 37,401 35, 361 33, 147 
Total nonfatal injuries 48, 237 46, 286 42,915 


a Permanent total disability: Loss of both legs or arms, one leg and one arm, total loss of eyesight, pa- 
ralysis, or other condition permanently incapacitating workman from doing any work ofa gainful occupation. 
bo Permanent partial disability: Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, any 
ee where ligaments are severed, or any other injury known in surgery to be permanent partial 
isability. 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. 


Tasie 4.—ALL MINES: Fetalities, by causes 
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Fall of rock or ore from roof 
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Total, 1912... 212 
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TaBLe 4.—ALL MINES: Fatalities, by causes 
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and States, during the year ended Dec. $1, 1918—Continued. 
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TABLE 5.—ALL MINES: Injuries, by causes 
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Alabama 
Alaska... 
Arizona... 


Arkansas... 
Ca'ifornia. 


Keniucky. 
Mainea.... 


? gan... 
Minnesota. 
Missouri... 
Montana 
Neva 
New Eamps 
New Jersey... 
New Mexico. 
New York... 
North Caro‘ina. . 
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Oregon........ 
Pennsyivania... 
South Carolinaa, 
South Dakota. 


Tennessee. .... 

OXAS os cess 
Utahsvecsids 
Vermont.... 
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Washington... 8 2 
Wisconsin....- 101 140 
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a Not segregated. 
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» For totals 1911 to 1917, see Tabie 18. 
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and States, during the year ended Dec. 31, 1918. 
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TaBLeE 5.—ALL MINES: Injuries, by causes 


State. 
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and States, during the year ended Dec. 31, 1918—Continued. 
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18 METAL-MINE ACCIDENTS IN THE UNITED STATES. 
ACCIDENT STATISTICS BY GROUPS OF MINES. 
COPPER MINES. 


The figures for copper mines in Tables 6 and 7 are compiled from 
reports of 524 operators that employed 59,447 men, of whom 42,286 
worked underground and 17,161 on the surface, not including em- 
ployees at copper metallurgical works. The total days’ labor per- 
formed during the year was about 20,000 more than in 1917, whereas 
the number of employees was about 1,800 less. 

The total number of deaths and injuries from accidents and the 
rates per 1,000 300-day workers are as follows: Deaths, 220, or 3.45 
per 1,000, as compared with 5.88 for 1917; injuries, 20,513 (table 
18), or 322.12 per 1,000, as compared with 313.35 for 1917. Of the 
total number of fatalities, 180 were underground and 40 on the sur- 
face. The 1917 fatality rate was augmented abnormally by the dis- 
astrous fire at the North Butte mine, Butte, Mont., June 8, 1917, in 
which 16! men lost their lives. 

The scemingly high rates of nonfatal injuries for this group of 
mines are not due so much to greater hazards in copper mines as to 
the fact that accurate records are kept by well-organized companies, 
practically all of which have a safety department in charge of a 
competent engineer. It is believed that the accident records shown 
by both the copper and iron mines represent more nearly the actual 
hazard in the metal-mining industry of the United States than do 
the records of any other group. This statement is substantiated by 
the data shown in Table 22, in which the nonfatal accident rates, 
derived from representative mining operations, were, respectively, 
318.52 (1917) and 322.91 (1918) per 1,000 300-day workers. 


GOLD, SILVER, AND MISCELLANEOUS METAL MINES. 


The data on accidents in and about the gold, silver, and miscel- 
laneous metal mines, shown in Tables 8 and 9, are compiled from the 
reports of 2,429 operators, employing 43,643 men, of whom 28,061 
were employed underground and 15,582 on the surface. The number 
of employees at this group of mines was about 7,800 less than in 1917 
and 16,000 less than in 1916. The rapid decline in the number of 
employees shows a marked decadence in this group of mines, espe- 
cially those mines whose principal product is gold. Some of this 
decline may be attributed to the war, many men being drafted for 
military service. The greatest cause, however, is the excessively 
high cost of mining supplies and of labor, which caused the suspen- 
sion of many small mines and the actual closing of some of the larger 
low-grade mines. The number of deaths and injuries from acci- 
dents and the rates per 1,000 300-day employees are as follows: 
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Deaths 181, or 4.27 per 1,000, as compared with 4.03 in 1917; inju- 
ries (Table 18) 7,847, or 185.18 per 1,000, as compared with 172.51 
for 1917. Of the total number of fatalities, 152 were underground, 
or 5.29 per 1,000, and 29 on the surface, or 2.12 per 1,000. 

The rates on nonfatal injuries are low as compared with those at 
iron and copper mines. The difference may be explained largely by 
this group including many prospects and small mines that keep no 
records, and by many of the mines being in States where there is no 
inspection and the operators are not required to report accidents, 
At such mines any accidents that are not serious are forgotten, and 
therefore not reported at the close of the year. 


IRON MINES. 


The figures on accidents at iron mines given in Tables 10 and 11 
are compiled from the reports of 176 iron-mine operators, who em- 
ployed 53,665 men, of whom 28,775 were employed underground 
and 24,890, including those engaged in steam-shovel work, on the 
surface. 

The number of deaths and injuries from accidents in these nines 
is as follows: Deaths, 179, or 3.45 per 1,000 300-day employees, as 
compared with 3.54 in 1917; injuries (Table 18), 9,621, or 185.45 per 
1,000, as compared with 227.54 in 1917. Of the total number of 
fatalities, 128 occurred underground, or 4.49 per 1,000 300-day 
workers underground; and 51 employees were killed while engaged 
in surface work, making this rate 2.18 per 1,000 300-day workers on 
the surface. 

Compared with the records of 1911, there is a small decrease in the 
accidents, both fatal and nonfatal, regardless of the conditions pre- 
vailing during the stress of war. 


LEAD AND ZINC MINES, 


Only the lead and zinc mines in the Mississippi Valley are included 
inthis group. The lead and zine mines of other States are grouped 
with ‘‘gold, silver and miscellaneous metal mines” on account of 
the difficulty of making distinct classifications. In many places, for 
instance in the lead-silver mines in the Coeur d’Alene district of 
Idaho, lead and zinc occur as associated metals in silver ores. The 
Mississippi Valley lead and zine mines form a class by themselves 
and are easily segregated. 

The figures given in Tables 12 and 13 are compiled from the reports 
of 236 operators, employing 14,004 men of whom 10,344 were em- 
ployed underground and 3,660 on the surface. 

The total number of deaths and injuries due to accidents as reported 
is as follows: Deaths, 47, or 3.58 per 1,000 300-day employees, as 
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compared with 4.09 in 1917; injuries (Table 18), 3,746, or 319.54 
per 1,000 as compared with 272.99 in 1917. Of the total number of 
fatalities, 43 occurred underground, making the rate 4.33 per 1,000; 
the surface fatailties were 4 or 1.36 per 1,000 300-day workers. 


NONMETALLIC MINERAL MINES. 


Tables 14 and 15 represent reports of 271 operators of nonmetallic 
mineral mines. These mines employed 11,847 men, of whom 2,690 
worked underground and 9,157 on the surface. This group is the 
only one in which an increase in the number of employees is shown 
for the year 1918, as compared with 1917. This may be accounted 
for largely by the increased demand for domestic nonmetallic min- 
erals brought about by war conditions shutting off imports of barite, 
magnesite, gypsum, graphite, ete. 

The total number of reported deaths and injuries from accidents 
is as follows: Deaths, 19, or 1.67 per 1,000 300-day workers, as com- 
pared with 2.48 in 1917; injuries (Table 18), 1,188, or 104.69 per 
1,000 as compared with 123.58 in 1917. Compared with the non- 
fatal-injury rates for the copper and iron mines, these ratios seem 
exceedingly low; the reports indicate that this difference is largely 
explainable by the mines being small and not keeping complete 
records. About 75 per cent of the men are employed on the surface, 
the hazards being thus reduced to those of quarry operations, 
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killed cc s5.ctsecsstessees ves 
Percentage of class total killed 
Number killed per 1,000 300- 
day workers employed un- 


Fall of rock or ore from roof 
or wall 


Rock or ore while loading 
at working face. 


Timber or hand tools. 


Underground. 
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erground: ...5-.3 eccedecs oe 1.57 ell . 04 49 37] .33] .05 04 01 
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COPPER ey viet bs .s eos tava ease dsteiea 4,852 | 2,304 | 1,722 | 196] 2,250] 537] 452 874 34 8&3 
Gold, silver, and miscellaneous 
Metals srs seieessedeess ce sor, bree 985 730 453 76 656 | 249 58 379 27 69 
IPOH 4332.0. 55252% 1,579 929 880 | 228 | 1,015 170 103 285 33 92 
Lead and zine (Missi: 480 805 86 47 449 49 7 315 21 39 
Nonmetallic mineral 27 54 12 8 63 5 1 28 3 12 
Total, 1918. 0.062.005 sca 7,973 | 4,822 | 3,153 | 555 | 4,433 |1,010| 621 | 1,881 | 118 | 295 
Percentage of grand total in- 
TUPLE: yon cawvesiieey cnc eac 18.58 | 11.24 | 7.35 | 1.29 | 10.33 | 2.35] 1.45] 4.38) .27] .69 
Percentage of class total in- 
FORE). (ai). 522.c.Gam aces 25.03 | 15.14 | 9.90 | 1.74 | 13.92 | 3.17] 1.95 | 5.91] .37 ] .93 
Number injured per 1,000 300- 
day workers employed un- 
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1911-1917, 
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10, 00 | 


a Less than one-tenth of 1 per cent. 
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and-kinds of-mines, during the year ended Dee. 31, 1918. 
NUMBER KILLED. 


gases. 


Mine fires. 


Objects falling down shafts. 


Suffocation from natural 
Inrush or water. 

Stepping on nail. 

Total, underground. 
Falling down shafts. 
Breaking of cables. 
Overwinding. 


Other causes. 


Other causes. 
Skip or cage. 
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TaBLe 17.—ALL MINES: Fatalities and injuries, by causes 
NUMBER KILLED. 


Kind of mine, 
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and kinds of mines, during the year ended Dec. 81, 1918—Continued. 
NUMBER KILLED. 
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TaBLe 18.—INJURIES: By kinds of mines and 
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causes, during the years ended Dec. 31, 1911 to 1918. 


Underground—Continued. Shaft. 
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TaBLe 18.—INJURIES: By kinds of mines and 
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causes during the years ended Dec. 31, 1911 to 1918—Continued. 
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ACCIDENT STATISTICS, BY STATES. 


A compilation of the accident statistics, by States, is given in 
Tables 3, 4, and 5. These statistics represent 3,636 operators 
. who employed 182,606 men in 1918. Tables 29 to 36, inclusive, give 
summary data, by States and years, relating to labor, accidents, etc., 
for the eight-year period 1911 to 1918, inclusive. 


CAUSES AND DISTRIBUTION OF ACCIDENTS. 


Tables 16, 17, and 18 show the number of deaths and injuries from 
any one cause in each group of mines, and for all the mines combined. 
Table 19 shows the percentage of fatalities and injuries due to any 
one cause for the year 1917, while at the bottom of Table 17 is given 
a similar percentage for the eight-year period 1911 to 1918 for the 
United States as a unit. 


FATALITY AND INJURY RATES COMPARED ON A 300-DAY BASIS, 
1911 TO 1918. 


The customary basis for computing fatality rates is the number of 
men employed in the industry. This basis is faulty in that the num- 
ber of men reported on the pay roll is usually much in excess of the 
number of men actually ‘‘at work” full time. In every mining dis- 
trict there are men who work a few days at one mine and either quit 
or are discharged, and go to another mine. The actual number of 
men on the pay roll of any mine is, therefore, much larger than the 
number of men at work, and unfortunately it is too often the total 
number of names on the pay roll that is reported in leu of the pay- 
roll shifts. 

In comparing mine accidents, the time element must be taken into 
consideration. In other words, the length of time the man is exposed 
to the mining risk should be an important factor in arriving at the 
true hazard of the mining industry. The reports rendered by the 
individual mining companies usually show the average number of 
men employed and also the number of days the mine worked during 
the year. The number of days in operation varies from perhaps 50 to 
a maximum of 360 days. These working periods for each individual 
mine are used in connection with the average number of men reported 
employed, thus giving a reasonably close approximation of the total 
number of days’ work performed during the year. As regards some 
of the larger companies the actual number of pay-roll shifts is re- 
ported. With the total number of days of labor as a basis a true 
comparison of mining accidents can be made, one State with another, 
or one year with another. As a mine ean be worked only about 300 


Google 


METAL-MINE ACCIDENTS IN THE UNITED STATES. 61 


days in a year, if Sundays and holidays and a few days for repairs 
be excluded, this figure is used as a basis for calculating the num- 
ber of full-time workers, simply dividing the total shifts by 300, thus 
making it possible to reduce all rates to a common base of 1,000 300-day 
workers. Having the total number of shifts, it is a simple matter to 
calculate accident rates on any number of shifts as a unit, some 
operators preferring 10,000 shifts in place of the basis used by the 
bureau, that of 1,000 300-day workers. The rates for previous 
years from 1911 to and including 1918 are on the 300-day basis. The 
reader will, therefore, bear in mind that unless otherwise stated all 
rates in this report are on the basis of 1,000 300-day (full-time) 
workers. 


ACCIDENTS CLASSIFIED BY MINING METHODS. 


In the bureau’s report? for 1914 data relating to mine accidents 
were classified by mining methods for the first time. Similar data 
for 1915, 1916, 1917, and 1918 have been collected, thus placing the 
results of five years’ work on a comparative basis. 

Data on the classification of accidents according to systems of 
mining are essential for ascertaining the risk in the different mining 
methods. The bureau’s accident-report cards, sent to the operators 
during recent years, requested that the method of mining be reported 
with the statistics of accidents. With these reports as a basis, the 
bureau was able to select the returns from 258 mining companies in 
1914, 280 in 1915, 246 in 1916, 276 in 1917, and 319 in 1918, represent- 
ing approximately 75 per cent of the metal-mining industry, whose 
records appear reasonably complete. Reports from companies whose 
data were not reasonably complete in all details were omitted in this 
study. Shop, yard, and other surface employees, as well as their 
accidents, were omitted. The figures given herein, therefore, include 
the actual number of men employed underground and in open-pit 
mines (excluding yard and shop men), with the corresponding number 
of accidents for each group. (See Table 20.) 

Various methods of mining have been developed to work different 
types of ore bodies, and it is necessary to modify these methods to 
meet the requirements of each ore body if the ore is to be extracted 
at minimum cost and with least loss. Safety should be the first 
consideration, although many other factors have to be taken into 
account in laying out a mine. For the purpose of studying the 
mining hazard on the basis of mining methods, the returns received 
from the operators have been divided into six groups, as follows: 


a Fay, A. H., Metal-mine accidents in the United States during the calendar year 1914: Bureau of 
Mines, 1915, 96 pp. 
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Operators’ reports grouped by mining methods. 


Number of operators. 
Method. 


1915 1916 | 1917 | 1918 
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TABLE 23.—METAL-MINE ACCIDENTS in 1918, 


NUMBER KILLED. 


Method of mining. 


Room and pillar..........ccesseees 


Overhand stoping: 


(a) With stullsz. esce.cesseec8 


(b) With square sets, cribs, etc.} 


fe) With filling. J... .2sss.ssece0s 


(d) Shrinkage. . 
Underhand stoping. 
Caving methods...... 
Open pit, with steam shovel 


Total, 1917.. 
Total, 191¢ 
Total, 1915 
Total, 1914.. 


Open pit, without steam shovel... .! 


Total, 1918... vss.csevsceak | 


Fall of rock or ore from roof 


Underground. 

E $ 
eel 3 _|g8 
.{| ga] 8 8 153 
a/eYr| sz 8), |-32 
8 | * & |oe 
q = 9° 
s/Se/<¢fl8| 8 |s¢ 
Le S b 34 
or bh to 
elala iz 
n= Kw i TS 

ed 6 i/aleale 


NUMBER INJURED. 


Room and pillar...........- 


Overhead stoping: 


(8 With stulls. 2.2.2... 


b) With square sets, cribs, etc. 


(c) With filling... 
(1) Shrinkage. . 
Underhand stoping. 
Caving methods... 
Open pit, with stear 


Open pit, without steam shovel 


Total, 1918........... 


Total, 1917 
Total, 191¢ 
Total, 1915.. 
Total, 1914.. 


Google 


Run of ore from chute or 
pocket. 


Drilling accidents, 


Electricity. 


430] 712] 88] 43| 544] 50 
222] 56] 80] 2) 76| 34 
2,277 | 1,062} 848] 71) 1,136 | 297 


including 


(not 
locomotives or drills). 


Machinery 
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NUMBER KILLED. 


Underground—Continued. 
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| 2 | a a a| 6 A o cs} S a é H 
Pree | | 
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4 26 525 | 3,989 | 21, 351 29 203 8 1 276 
36 21 2} 465) 4,039 | 23,271 29 214 5 3 212 
16 22 2] 453 | 4,009 | 25, 221 63 233 4 1 240 
40 71 28| 622) 3,945 | 24 610 31 3 1 185 | 
6 15 12] 215 | 3,423 | 21; 268 34 149 3 2 218 
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TABLE 23.—METAL-MINE ACCIDENTS in 1918, 
NUMBER KILLED, 


Surface. 

oq (3 13 | ; 

oF = 24 | 3 

° g 5a ‘ = g 
iy | oe so] 2 4 % . 
Method of mining. § 3 —& F e as . ‘ = 
g diaei/2|8/23/2) 61] 3 
ge4/P3lse|5/2/8 |S] 28] 8 
S £2 5 aio z 3 i 
Besa |8°/3) 8/2 |2/8 8 
= | |S | aia | 3 
26 28 29 30 


8 
| & 
to 
a 


Room and pillar. ...........---+----+++-) 
Overhand s Huh stu 


Chen pit, with steam 
Open pit, without steam shovel . 


Total, 1918 
Total, 1917. 
Total, 1916. 
Total, 1915. 
Total, 1914. 


Room and pillar. .........---------0000-[eeee es Wecsata lees uetprads sabe estas tatsbeades sfegstiee|a liso bares 
Overhand stoping: | 
34 With Stills socc3 asec cosas Sante | Peaeeelaa esas 
(b) With square ‘sets, cribs, ete 7 
(9 With filing. o.c.c<cseesneeea sss. 
) Shrinkage. ...0-.-.eseseereeee s+ 


Caving methods...... 
Open pit, with steam shovel. .......--- 
Open pit, without steam shovel ........ st 


Total, eed 
Total, 

Total, 19 
Total, 
Total, 
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by causes, grouped by mining methods—Continued. 
NUMBER KILLED. 


Open pit, 


7 a | Tee e (8 |g 
2 aS Son 5. 
S 33 3 les |ea|8ea #8 
a3, \|og|4] es |eslSaste gob Grand total. 
esi |ob/2/ eB lea|Secesl . 4 g 3 
32/8) es/8|] 8 |tdlaslpce p| 2 3 
ele leg |alolssifalstela| 8] 3] ° 
° g a € ° 3/58 \gc8| = = ] = 
a 2/38 4a\a &|2es bo] 3 3 
a /RlS8i/8iala |8 gSe 8/3) a] 38 
fi & |e ie nl) |e |e let a; ] oT se 
| fled oa Ps 
si ; 31 | 32| 33 | 34; 35] 36) 37 | 38 | 39 | 40] 41 1918 | 1917 | 1916 | 1915 | 1914 
i | 
+ 
| 
| 
| 
i 
ae 
—_ 
! 
| 
’ 
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Table 23a shows a five-year summary of fatal and nonfatal injuries 
at metal mines wherein the accidents are classified according to mining 
methods and principal causes of accidents. It will be noted, for ex- 
ample, that in the room-and-pillar method of mining 24.54 per cent 
of the nonfatal injuries and 0.90 per cent of the fatalities occurred as 
a result of accidents in handling ore or rock during loading. It also 
appears that in underhand stoping 23.8 per cent of the injuries and 
13.24 per cent of the fatalities are due to some phase of the haulage 
system. Other comparisons for various mining methods and by 
causes may be gleaned from the table. The fatality rate in the room- 
and-pillar method, based on a five-year study, is 5.14 per 1,000 300- 
day workers, being the highest of any one of the six methods studied. 
The nonfatal injury rate is highest in overhand stoping, being 376.19 
per 1,000 300-day workers. 
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64 METAL-MINE ACCIDENTS IN THE UNITED STATES. 
ROOM-AND-PILLAR SYSTEM. 


The data tabulated herein represent the returns from selected 
operators, employing about 10,000 men. The room-and-pillar 
system of mining is used largely in flat deposits, as, for example, the 
lead deposits of southeastern Missouri and the sheet-ground of Jop- 
lin. It is also applied in certain bedded iron-ore deposits. 


Number killed and injured in mines using room-and-pillar method of mining during 
the calendar years 1914 to 1918. 


Injured. 


Cause. : 
1914 | 1915 | 1916 

Falls of rock. . ....-.....--26-+- 22 
Run or fall of rock or ore in 

loading LWasscplerdees| | Allewesadl 
Explosiv 8 
Haulage... B has iae 
Falls of persons oe ro ame ae 3 ng -Gl Pees 
Miscellaneous. ..........-.22..- Wlossaal’ 2p eB Ilse tinal 

OG ses caaesanscussisz paces sd 3 

Dotal-cascsc tees 5s szaseue 


27 38 
Per 1,000 300-day workers.} 5. 3 3.97 | 5. 50 6.00 | 4.11 


OVERHAND STOPING. 


Overhand stoping is more largely used than any other under- 
ground method of mining. This method has many variations, as 
indicated in Tables 20 and 21, where the accident data tabulated rep- 
resent properties in which stulls, square sets and cribs, filling, and 
shrinkage methods were employed. The following table gives the 
combined figures for the four subdivisions under overhand stoping 
for a five-year period: 


Number killed and injured in mines where overhand stoping was principal method used 
during the calendar years 1914 to 1918. 


Killed. Injured. 
Cause. = 

1914 | 1915 | 1916 | 1917 | 1918 1917 1918 

Wall offocky,..25.4<0de6-: sesnas 77} 89] 51 3,370 | 2,784 
Run or fall of rock or ore in 

: 3 10 5 2,325 | 1,630 
17 16 10 161 91 
8 9 6 1,798 | 1,443 

Falls of pe 25 21 5 347 37 
Miscellaneous . ase 8 13 16 4,688 | 4,051 
Balt ties hcl tceisasindecess 43, 35 32 377 285 
Motals . shastiscc. tcheshs 181 193 125 134 148 37 5 13,066 | 10, 660 
Per 1,000 300-day workers.] 5.11 | 4.71 | 4.13 | 3.67 | 5.00 | 345.91 382, 72 436.44 | 358.23 | 360,27 
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UNDERHAND STOPING. 


The accompanying table gives separate data on underhand stoping 
including returns from operators whose major mining method is un- 
derhand stoping. 


Number killed and injured in mines where underhand stoping was principal method 
used during the calendar years 1914 to 1918. 


Killed. Injured. 
Cause. SSS = ; 
a1914] 1915 | 1916 7 1914 | 1915 1916 1917 1918 
Pallsiof tock. si :.3023:i¢3s200d6-1550>54 7 3 53 95 77 170 
Run or fall of rock or ore in 
Wading $22.23 350co505e0358 i! 248 524 402 394 
Explosives.............--.-+ 3 17 217 9 33 
Hawlaves.cc.cicsascsscccsscs 2 329 365 395 221 
Falls of persons 1 24 21 
Miscellaneous.............---.- 1 312 459 470 551 
BUSlisi cecscyctaseasetensoatess 1 ll 23 1 44 
Total) 2450254. s00sshere5 tae 11 12 976 1,707 1,380 1,441 
Per 1,000 300-day workers.|...... 5.72 | 3.23 507.80 | 460.11 | 297.99 | 273.53 


a No data available. 
CAVING SYSTEMS. 


Data relating to caving systems of mining represent the returns 
of representative operators employing about 20,000 men, and include 
largely the iron mines of Minnesota and Michigan and a number of 
copper mines in Arizona, California, and Utah. Many different 
names are applied to caving systems, but the principle is similar for 
all. The methods comprised in this classification are top slicing, 
substoping, block caving, pillar caving, etc., and the preliminary 
work that is absolutely necessary for any caving system. 


Number killed and injured in mines using the caving system of mining during the cal- 
endar years 1914 to 1918. 


Killed. Injured. 
Cause. j 7 ; 7 
| 1914 | 1915 | 1916 | 1917 | 1918 | 1914 | 1915 | 1916 1917 1918” 
ee eres ‘ae | 
Falls of rock...............--... 42| 34] 34] 36 2,045 | 1,879 | 1,962] 1,841 | 1,915 
Run or fall of rock or ore in | 
loading... cos ice asestineecste Z| 4 3 3 486 | 889 745 936 
Explosives... ... : | 7 | 8 13 6 66 | 173 100 138 
Haulage. . 9 2 8 13 794 | 978 840 798 
Falls at person: 6 8 7 8 142 124 146 194 
Miscellaneous . 12 7 2 3 2,267 | 2,795 | 2,73 2,658 
Shaft........ 25 4 13 16 167 213 162 174 
Total............ 103} 67} 80| 8 6,296 | 5,801 | 7,134 | 6,545 | 6,813 
Per 1,000 300-day workers.| 5.41 | 3.79 | 3.92 | 4.28 330, 44 | 328. 13 | 349.71 | 329.84 | 347.55 
i 
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OPEN-PIT MINING WITH STEAM SHOVEL. 


The returns from mines that used the open-pit method of mining 
with steam shovels represent typical companies employing about 
10,000 men. These mines include many of the large open-pit iron 
mines of Minnesota and Alabama and the copper mines in Nevada, 
New Mexico, and Utah. The accompanying table shows the fatali- 
ties and injuries by principal causes from 1914 to 1918, inclusive. 


Number killed and injured in open-pit mines where the ore was mined by steam shovel 
during the calendar years 1914 to 1918. 


Injured. 


Killed. 
Cause. hasped + = — a] (AEE (een eal 
1914 | 1915 | 1916 | 1917 | 1918 1914 1915 1916 , 1917 1918 

Walls. frock. 22. sed, a0550%0333 5 4 5 9 425 449 402 380 346 

Run or fall of rock or ore in 
Loading. cssvitescsspacasasacs 8 9 7 5 
Explosives. 38 41 75 57 
Faulage! 2c. cusacesgcassteguess 194 287 304 336 
Falls of persons. 2... os.iccqessific-asicfsaiet [ocssaalisceae 238 179 129 223 189 
Miscellaneous. ........-.-.----. 3 3 4 3 1,256 | 1,040] 1,548] 1,288] 1,352 
Rha fie. ecsecess taser esate cectesnss tl es capbts oSe{s somalia fare tack | acate teclhace taal basteat Mescses 
2127) ene OA Ae rss 24| 24] 27] 29| 39] 2,207] 1,908| 2,416| 2,987] 2,285 
Per 1,000 300-day workers.) 2.73 | 3.16 | 3.15 | 2.81 | 3.66 J 261.00 | 250.79 | 281.58 | 221.39 | 214.27 

! | 


OPEN-PIT MINING WITHOUT STEAM SHOVEL. 


The data compiled represent the returns of representative opera- 
tors using open-pit methods, but without steam shovel. The acci- 
dent rate with this system of mining is considerably lower than in 
any other, largely because of the lack of machinery and also the 
advantages of daylight in all of the operations. This method is 
comparable with quarrying, so far as hazards are concerned. 


Number killed and injured in open-pit mincs where no steam shovels were used during 
the calendar years 1914 to 1918. 


Killed. Injured 
Cause. — = = 
1914 | 1915 | 1916 | 1917 1917 1918 

Pallsiof rook: -cosmcccatsscarecs< 4 be eae AS 24 sl 
Run or fall of rock or ore in 

TORGIN Gis siccag2 ca sarctosgabweuis| ceca ss lagacaal saa ses] tcewae|tesaay d Dilesio dca vel ics a uttas 
Explosives 3 |eeiene ax é 16 7 
Hanlaze. cst otacycccweceewlpewss| SE aed : 8 21 22 
Falls of pers 1 2 li 
Miscellaneous 46 108 
Ghigttaiscs. pa AwcesessanSosghssnfosake deems oe Pore Pee ET) BOCs Oar Rr Perret) erties peer e 


5 
Per 1,000 300-day workers.} 2.98 | 2.54 |......|...... 
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METAL-MINE, COAL-MINE, AND QUARRY ACCIDENTS COMPARED. 


Comparative data for accidents at metal mines, coal mines, and 
quarries of the United States are shown in Tables 24 and 25. 


TaBLE 24.—Fatality rates in different branches of mineral industries in 1918 compared on 
a 800-day basis. 


(Length of shift not considered.] 


: Number killed per 
Men employed. 1,000 employed. 
Average Equiya- | Daysoflabor| 4; 
Branch of mineralindustry. | days oars Killed. 
aetive lent in performed. On On 
: Actual 300-day actual- 300-d 
number. | workers time |") cay 
(caleu- basis. eels 
lated). | 
Metal anes pecessekiaasmacs 297 182, 606 181, 006 54,301, 748 646 3.54 3.57 
Metallurgical works: | 
Ore-dressing plants-..... | 310 21,809 22,517 6, 754, 962 35 1.60 1.55 
Smeltersa......... | 342 39, 899 45,439 | 13,631, 601 42 1.05 92 
Auxiliary works. fe 334 18, 044 20,111 6, 033, 184 17 -94 85 
Goel MMIC oi 525 Ssiexnoac sine | 258 | 762,426 654,973 196, 491, 984 2,579 3.38 3.94 
‘oke ovens: z 

Beehive... ccccvsdvessad 300 16, 436 4,930, 694 19 1.16 1.16 
By-product. -| 358 19, 040 5,711,994 54 3.39 2.84 
Quarries (inside). . ‘ 252 37, 042 11, 112,556 81 1.84 2.19 
Quarries (outside) 275 22,243 6, 672, 948 44 1.81 1.98 
Total, 1918 272 1,018,807 | 305,641,671 | 3,517 3.13 3.45 
Total, 1917 266 1,025,916 | 307,774,565 | 3,871 3.35 3.77 
Total, 1916. 255 957,393 | 287, 218, 232 3,224 2.86 3.37 


a Does not include iron and steel industry. 


Because of the great disasters that have happened in coal mines 
and the prominence given these by the press, coal mining is usually 
considered much more hazardous than metal mining. The latter, as 
the figures show, does not claim its death toll in disasters that involve 
many men, most of the men who die from accidents being killed one 
at a time. 
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68 METAL-MINE ACCIDENTS IN THE UNITED STATES. 


Percentages of men killed by various causes, also the number em- 
ployed and the number killed, in metal mines, coal mines, and 
quarries in the United States are shown in the accompanying tables. 


TABLE 25.—METAL MINES, COAL MINES, AND QUARRIES: Principal causes 
of fatalities, showing percentage due to each cause, 1911 to 1918, by years. 


| Cause of death. 


Falls of | tt | 
overbur- aulage | 
Industry. den, roof, Explo- and Falls 
quarry dives handling of 
material, * | rock, ore, | person. 
ore, or or coal, 
coal. : 
1911: | 
Metal mines. 32.52 | 11.22 7.63 | 15.39 45 3.16 100. 00 
Coal mines. \ 47.40 6. 02 17.13 1.28 3.73 1.51 100.0 
Quarries. . | 25.53 | 26.60 20. 21 8.51 1.07 9. 04 100.00 
1912: 
Metal mines ....... 34.49 | 14. 22 10.28} 13.92 | 3.78 3.78 100. 00 
:| 49.03 | 6.08 19.14] 136} 3.64] 1.65 100. 00 
aa 17.37 | 22.06 27.70 8.92 1,87 11.74 100. 06 
13: 
Metal mines. ....... | 34.70 | 13.03 12.88 | 12.30 3. 81 4.39 100, 00 
Coal mines. ---| 45.39] 4.95 18. 31 1.80] 3.16] 1.80 100, 0 
Quarries... .. Ssasddws | 14.75 | 24.04 23.50 9.29 2.73 12, 57 100.00 
1914: | 
Metal mines. ....... 36.32 | 10.73 | 10.20} 16.10 3.04 2.50 100. 00 
Coal mines. soit 46.09 5.95 18.79 2.85 4.07 1.87 100.00 
Quarries. ............ | 29. 45 19. 44 18. 33 12.78 1.67 6.11 100. 
1915: ' : 
Metal mines. ....... \ 36.71 | 14.10 | 10.49 | 15.91 2.53 1.99 100. 00 
Coal mines. .........| 47.55 6.83 18. 64 1.37 4.36 1. 68 100, 00 
UADTIESs 565.0520s0e00 i 30. 40 18, 92 15.55 11.48 2. 03 9.46 100. 00 
1916. 
Metal mines. ....... 32.28 | 12.77 10.04 | 14.64 3.73 2.58 100. 00 
Coal mines. ......... 47.84 6.56 20.89 1.39 4.36 1.389 100. 00 
QUaATTIOS 52.5625, 19.08 | 16.18 19. 66 8.09 4.05 | 16.76 | 100. 00 
1917 | 
Meta! mines. 26.17 9.27 10.33 | 13,15 2.23 2.00 100. 00 
Coal mines . 45 18 4.12 22:11 96 3.52 2.34 100. 00 
Quarries. ............ "18.32 16. 03 24. 43 11.45 | fs 15.27 100, 00 
1918: 
Metal mines. ....... 29.72 | 13.78 13.00} 12.85 3. 87 3.25 |........ 23.53 | 100.00 
Coal mines... .......- 50. 13 5.24 24. 20 81 3.99 2.21 5.01 8.41} 100.00 
Quarries............. 14.40} 13.60 24.80 | 12.00 3.20] 14.40 ]........ 17.60] 100.00 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. 69 
MINING FATALITIES DUE TO EXPLOSIVES. 


The accompanying table shows the number of fatalities due to the 
use of explosives in mining. From 9 to 14 per cent of the metal- 
mine fatalities and 14 to 26 per cent of the quarry fatalities are due 
to explosives, while about 6 per cent of the fatalities at coal mines 
are due to explosives. 


Number and percentage of fatalities, due to erplosives, at mines and quarries in the 


United States. 
Metal mines. Quarries. | Coal mines. 
Year. aa raat + = ae 
Number. Percent. | Number. | Percent.| Number. | Per cent. 
AL a 2 - obs iE 

78 11. 22 50 26. 60 160 6.02 
94 14. 22 47 22. 06 147 6.08 
89 13. 03 44 24.04 138 4.95 
60 | 10.73 35 19. 44 146 5.95 
78 14.10 28 18. 92 155 6. 83 
89 12.77 28 16.18 146 6,56 
79 9. 27 21 16. 03 111 | 4.12 
89 13.78 17 13. 60 135 5.24 


' 


PRODUCTION AND DISTRIBUTION OF EXPLOSIVES, 1918.4 


The total production, excluding the amount exported, of explosives 
in the United States during the calendar year 1918, according to 
figures that the Bureau of Mines has received from manufacturers, 
was 499,224,660 pounds (249,612 short tons), as compared with 
582,475,327 pounds (291,238 short tons) in 1917. 

The production for 1918 is segregated as follows: Black blasting 
powder, 246,663,350 pounds; ‘‘high”’ explosives other than per- 
missible explosives, 206,516,077 pounds; and permissible explosives, 
46,045,233 pounds. These figures represent a decrease of 30,455,175 
pounds of black powder, 55,800,003 pounds of high explosives, and 
an increase of 3,004,511 pounds of permissible explosives as compared 
with figures for 1917. 


oFay,A.H. Production of explosives in the United States, 1918: Tech. Paper 231, Bureau of 
Mines, 1919, 21 pp. 
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70 | METAL-MINE ACCIDENTS IN THE UNITED STATES. 
DISTRIBUTION OF EXPLOSIVES BY PRINCIPAL INDUSTRIES. 


Table 26 shows the percentages of black blasting powder, high 
explosives, and permissible explosives used in the various branches 
of the mining industry. For example, in 1918, 87.7 per cent of the 
black blasting powder was used in mining coal and only 3 per cent 
for other mining. In 1918 the mining industry of the United States 
used 80 per cent of all the explosives produced in this country, as 
compared with 76.4 per cent in 1917. Of the total amount of per- 
missible explosives used in 1918, 80.9 per cent were used in coal 
mining and 9.9 per cent for other mining. Of high explosives other 
than permissible explosives, only a small percentage of the production 
is used for mining coal and approximately 50 per cent is used for 
other mining. 


TABLE 26.—Percentage of explosives used for various purposes in the United States during 
1915, 1916, 1917, and 1918. 


! 1 
| Railway 
Coal Other and other | Allother Total 
mining. | mining. | construc- | purposes. om 
tion work. | 
SSS } 
1918. Percent. | Percent. | Percent. 
Black powder..........-...-.2.--+++++++++- | 87.7 3.0 2. 
High explosives. ..................--2+-++- | 15.2 49.6 5.8 
Pe le explosives...............------ 80.9 9.9 4 
Dota lusescsssto coe eet eins | 57.1 22.9 3. 
1917. 
Black powder...............---------+-+-+ 85.1 3.4 4.7 
High explosives. ................-.-.-+---- 10.8 50.4 7.8 
Permissible explosives. .............-.--.-- 76.5 14.2 2 
Otel )..c3sigcsczs sare cesecsses'54 51.0 25.4 5.7} 
1916, | 
Black powder <c\s.o< 2.555 ocsdidcieds's coenc538 82.1 | 3.6 5.0 9.3 100.0 
High explosives. ..................-----+-- 8.2 1.6 8.6 31.6 100.0 
Permissible explosives. -........0...0.02008 | 76.6 17.9 3 5.2 100.0 
OCS 408.9 ceeelasaeeuss est 44.4 28.8 6.5 20.3 100.0 
1915. 
Black powder.........--.....2..-2-2------ 84.8 3.4 3.6 8.2 100.0 
High explosives. ...................- Sac nid 9.5 46.3 9.4 34.9 100.1 
Pe: le explosives................----- 79.9 17.1 5 2.5 100.0 
DOM osccsese ness cassastesnxses 45.9 26.1 6.4 21.5 99. 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. _ 11 
FIRES AT METAL MINES. 


In view of the seriousness of fires in metal mines, there is published 
herewith a list showing many of the important and disastrous mine 
fires that have occurred in the metal mines of the United States 
since 1867. This list is far from complete, either as to details con- 
cerning the fires or as to the actual number. The list presents at 
Jeast one reference in a technical paper where some information, 
although not complete, may be obtained concerning each individual 
fire. As the dates are given, those persons who are interested can 
search through other technical papers where additional information 
on each of the fires may be found. Several of these fires, like those 
at the United Verde and Neversweat and others, have resulted from 
excessive oxidation in old stopes and have been burning for a number 
of years. The use of candles seems to increase the fire hazard, as is 
indicated by the list. 

Corrections or additions to this list will be gladly received by the 
bureau and incorporated in a revised list at some later date. Such 
data should be sent to the Statistical Section, Bureau of Mines, 
Washington, D. C. 
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74 METAL-MINE ACCIDENTS IN THE UNITED STATES. 
ACCIDENTS AT METALLURGICAL PLANTS DURING 1918.4 


Table 27 shows the number of men employed, number killed and 
injured at ore-dressing plants, smelting plants, and auxiliary works, 
by States, for the calendar year 1917. 


TaBLE 27.—Labor and accident statistics of metallurgical works for the year ended Dec. 
- $1, 1918. 


Ore-dressing plants. Smelting plants.¢ Auxiliary works.d¢ 


State. Men Men 


Men 
em- | Killed. |Injured.| em-_ | Killed. |Injured.| em- | Killed. |Injured. 
ployed. ployed. ployed. 


Alahama..........seeeseeees- 
Alaska......... : 
Arizona. ses 
Arkansas....... 
California....... 
Colorado........ 
Georgia .........- 
Tdaho- scceco0553- 
Mlingis.. ew .c08 
Kansas........... 
Maryland......... 
Michigan......... 
Minnesota........ 


Nevada... 
New Jersey 


North Carolina. 
Oklahoma.. 
Oregon. 
Pennsyly 
South Dakota........ 
Tennessce..........-- 
LOX GS 3.2 sfaiato sig Gynec, nes 
Utah), sarvse an casey ewe 
Vermont. ....:...--5. 
Virginia. ... 
Washington 
West Virginia........ 
Wisconsin............ 


Total, 1918.............. 
Total 300-day workers...} 21,059 -....-..)......-. 
Fatality and injury rates.|........ 


a Fay, A. H. Accidents at metallurgical plants, 1918: Tech. Paper 256, Bureau of mines, 1912, 23 pp. 
6 Stamp mills, sampling works, slime plants, lixiviation, leaching, cyanide and flotation mills 

¢ Blast, reverberatory, and roasting furnaces; converters, casting department, and refineries. 

4d Yards, shops, coustruction, etc. 
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TaBLE 28.—ALL MINES 1917: Men employed, number killed, and days worked, by 
States, during the year ended Dec. $1, 1917. 


Number of employees. Number killed. 


Under- | Onthe 
ground.2| surface. | Total. 


Maryland....... sda tae adensaedeseS rece pes 30 99 
Massachusetts... 39 12 
Michigan........ 21, 854 10, 669 
Minnesota....... 9,489 12, 331 
WEISSOUE So es Seep di toe nse deR 0 0SS aanience 9, 367 2, 
M Ontana'ss4232 3270s cases vice ttanreWns cals 14, 420 1, 844 
Nevada......... 4,530 2,325 
New Hampshire. 25 56 
New Jersey...... 1, 456 736 
New Mexico 2,419 2,555 
2,554 1,351 
253 714 
215 6 
2,179 715 
#43, 543 
Pennsylvania. .... 40 474 
South Carolina 60 173 
South Dakota. 1,338 822 
Tennessee. ...... 1,591 1, 044 
DOXNS sii capesew asaseenss celeranesseec teens 369 249 
Utes oc sticessacedeoseteatsgadeensss séces 5,079 2, 854 
Vermont...... oe 98 55 
Virginia......... 990 1, 680 
Washington..... 647 451 
WiSCONSINs 1253.35 cosets gestae ais doses seed 2, 646 1,143 
WONG, on aad scceseancsesuteusceeoasnse 180 346 
Other'States: ... 5. Foc cssaseve cgeteveceese 28 501 
Total, 1917...... spans adees Bases ieee 128, 877 71, 702 


@ See footnote, Table 1. 
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TABLE 29.—ALL MINES: Number of active operators by States, 1911 to 1918. 


1911 1912 1913 1814 


AYKONEOS! ccc cccsesccecereose 
Callformia..c.0355..¢556000050 


Colorado 


Maryland oo .csiseesteacsckwes 
Massachusetts................. 


New Hampshire .............. 
New Jersey ............-..2-38- 
New Mexico 


Now Vor: :..sc2cacccsesasege 
North Carolina 
Ohio 


Pennsylyania: :..:.::2::2:2.2- 
South Carolina...............- 
South Dakota................. 
Tennessee 


a Not reported. 


Google 


25 20 24 21 22 38 
(a) 630 350 350 428 270 
352 479 426 346 445 321 
20 ll 8} (ce) 2B a 
855} 1,048] 1,054 840 389 
660 624| 1,013 412 738 450 
6 5 5 6 3 3 
21 24 27 18 14 14 
33 29 21 18 26 20 
513 639 588 526 510 282 
15 8 8 7 8 
14 12 9 7 9 8 6 
45 50 40 24 29 28 26 
20 14 15 11 8 5 15 
4 4 4 5] (e) 
20 19 16 12 12 8 
7 4 3 3 3 3 
74 79 84 80 86 70 
40 43. 54 57 66 62 
337 318 283 172 210 101 
332 405 384 302 284 216 
472 554 566 450 405 414 
5 7 7 5 6 9 
14 10 7 7 6 6 
134 163 139 118 135 92 
32 39 36 34 33 31 
57 70 60 30 2B 2 
7 7 7 4 4] (c) 
32 30 36 23 42 il 
210 260 261 225 183 140 
38 38 34 22 19 18 
5 7 6 5 3] (¢) 
58 63 74 60 64 48 
40 36 36 27 32 37 
9 8 8 7 12 14 
295 336 285 234 233 178 
10 ul 10 5 7 7 
49 33 28 25 36 40 
238 277 231 188 1 
78 171 61 38 
53 74 71 60 
3 2 3 7 
5,232 | 5,967] 6,387] 4,805 


b Placer mines not included. 


¢ Not segregated. 


METAL-MINE ACCIDENTS IN THE UNITED STATES. 77 


TaBLE 30.—ALL MINES: Actual number of men employed, by States, 1911 to 1918. 


State. 1911 1912 | 1913 1914 1915 1916 1917 1918 
AlAhAM: <0 ssseassnsesecepinca’ 4,101 4,827 5,212 5, 225 4,956 7,360 9, O88 7,975 
Alaska.. (a) *b1,914 8, 000 8, 000 8,125 8,193 7,576 5,510 
Arizona. 12,768 | 15,591 | 16,489} 14,011 | 14,057 | 21,421 | 22,492 | 19,391 
Arkansas... 584 404 337 (¢) 685 1,012 1,573 | 795 


10,877} 10,312] 11,476] 9,761 | 10,414] 133205] 10,123 9,750 


10,404} 8,892} 15,949 6,369 | 10,120] 7,549) 8,423 
164 259 255 108 110 115 | 79 

4,305 | 4,461 | 4,538 1,737] 1,974] 2,501 

1, 001 Hy Es) 444 5 295 604 915 

4,801 | 6,229] 5,769] 5,249] 5,190] 6,083] 6,130 | 

848 440 511 490 B84 509 677 

244 200 231 281 214 271 295 

729 831 608 315 435 615 901 

461 460 516 221 174 278 705 | 

SL 72 121 128 105 60 113 
Maryland «:.-.ss..0s-.ses050% 231 329 223 143 129 7 
Massachusetts. zp 118 5S 86 34 51 33 
Michigan... .-| 31,584} 29,469 27,512 | 34,061 | 32,523 , 33,236 
Minnesota..... --| 16,548 | 16,559 14,572 | 19,152] 21,820 20,378 
Missouri. £50262 2255.5 poe00 0205 9,901 | 11,403 9,570 | 14,334] 12,006 6, 063 


13,346 | 13,340 | 19,500] 13,046] 13,846 | 19,491 | 16,264 17,858 


Nevada..... 6,210 7,547 7,316 | 6,821 5,713 7,953 6,855 5, 689 
New Hamps 100 90 83 38 41 34 81 92 
New Jersey... 1,739 1, 633 1,433 1,362 1,745 | 2,081 2,192 2,201 
New Mexico..................- 2,450 2,502 3, 766 2,424 2,732 4,182 4,974 3,994 
3,202} 2,710] 3,345 3, 002 3,662 | 3,905 3,648 
997 1, 068 1, 167 994 695 967 569 
362 310 305 192 262 221; (e) 
418 541 641 596, 1,593 2,894 3.548 
1,394 1, 052 1,349} 1,279 1,308 1,186 | 1,287 
Pennsylvania. ie 862 762 656 425 460 514 336 
South Carolina.. 5 984 1, 041 444 416 153 233 (¢) 


South Dakota. 2,519} 1,963] 2,091] 1,841 


Tennessee... 4,454} 3,480] 3,151 | 3,283 3,836 | 3,535 | 3,601 
POXNRB 5 sade cacsvassests<3s30%~ 248 | 386 350 346 943 618 1,414 

© Wtahisasss saa setesamets setae 7,710} 8,458 7,872 5, 837 7,384 7,933 6,901 
Vermont.. « 180 181 143 112 155 153 140 
Virginia..... 3,971 | 2,516] 2,596 | 1,877 2,919] 2,670] 2,150 
Washington. 1,569 1,307 1,302 865 1,239 1, 098 871 
WisComsin........-.0-+--2-0--- | 2,844 3,834 4,330) 2,576 3,574 3,789 3, 058 

| | } 
612 662 616 480 386 501 526 403 
58 591 490 | 472 398 190 529 1,197 


| 165,979 | 169,199 | 191,276 158, 115 | 152, 118 | 204, 685 | 200,579 | 182, 606 


a Not reported. > Placer mines not included. 


153882°—20——6 


¢ Not segregated. 
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TABLE 31.—ALL MINES: Number of 00-day workers employed, by States, 1911 to 1918. 
{Derived from Table 32.] 


State. 1911 | 1912 1913 1914 1915 1916 1917 1918 
ATabsrria; => <5 52..5.5-28455300 2% 4, 503 | 4,340 | °4,951 4,771 4,438 7, 208 8,464 7,993 
Alaska... vith = (2) 62,176 6,959 6,842 5,713 5,818 5, 567 4,589 
Arizova a552 : 12,288 | 15,673 | 17,314 14,537 | 13,839] 21,664 | 22,464 21,555 
Arkansas 487 346 200 (c) 544 787 1,359 582 
Califoruia 10, 206 9,486 | 10,386 9, 091 10,545 | 12,561 11,390 9,750 
Colotaddssos¢ 3202s tous sesgeces 10, 501 8,854 | 15,892 9, 228 8,423 
Connecticut ee 152 256 247 130 7 
Plorida..2..2.3: =e 4,278 4,402 3,834 2, 204 2,739 
Georgia es 804 374 340 161 601 
Idaho 4,146 5, 641 5,448 4,556 4,137 
780 442 452 348 579 
235 163 203 210 253 
537 647 490 225 804 
405 286 315 102 441 
63 O44 107 101 (c) 
178 297 347 46 53 
90 50 47 2B 31 
31,285 | 29,822 | 26,262 | 24,909 32,914 
13,919} 15,868 | 19,922] 14,655 19,704 
8,361 | 10,156] 8,182] 7, 268 5,250 
13,385 | 13,263] 20,591 | 11,289 18, 265 
6,097 | 7,422] 7,476] 6,768 6,827 
New Lfampshire 85 56 55 29 63 
New Jersey..... a 1,502 1,537 1,480 1,347 2, 200 
New Mexico..........---...-. 2,525 2, 232 3,047 2,143 3, 886 
New York zvcsszs sce detec 3, 101 2, 633 3,102 2,779 3,481 
North Carolina. - oS 507 717 761 730 449 
COL ie pe ere = 326 255 286 169 (c) 
Oklahoma eve 275 377 494 505 2,816 
Oregon 1,107 874 695 843 
Pennsylvania. .........--...-. 714 572 349 291 
South Carolina. ..............- 953 323 257 (c) 
South Dakota.......-...2222. 1,934 2,401 1,942 1,664 
TeNNGSSO65 os ox cite xeav ceive cc 3,854 2, 704 2,559 3,175 
SONOS cee to cacs Pedy hes sts 246 342 347 1,620 
Witalt: ..sepaieacese sted cayexeas 8,262 8, 47 6, 231 7,825 
Vermont 112 lll 99 139 
Virginia. 3, 622 i 1,896 
Washing | 1,051 613 
WISCONSIN. sci. s cassie nacste. 2,465 2, 794 
Romine Fert coer e Ee eee 542 eae 
thersbtates.cc2i>; sacsaeccazs 56 1, 33: 
| 
otal: S02: hcisidsth eee 156,089 | 161,662 | 183,593 | 142,619 181, 006 


i 
a Not reported. 6 Placer mines not included. e Not segregated. 
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TaBLe 32.—ALL MINES: Days of labor performed, by States, 1911 to 1918. 


State 1911 1912 1913 1914 1915 1916 1917 1918 
Alabama. 1,359,944) 1,392,041] 1, 485, 189] 1,431,218] 1,331,512) 2,162,392) 2,539,347] 2,397,912 
Alaska.......-.. < (a) $652) 873) 2,096,782) 2,052, 450) 1} 713, 859) 1, 745, 476) 1, 670, 175] 1,376,571 
Arizona......... -| 3,686,479) 4, 701, 702) 5, 194? 231| 4,361,024) 4, 151) 671 6, 499, 137| 6, 739, 067 6, 466, 550 
Arkansas -| 146, 246 "103; 735 87, 7046 (c) "163; 165) "936, 074 "407, 830 174} 515 
California 3,061, 843) 2, 845, 815) 3, 115, 698) 2,727, 281) 3, 163, 407) 3, 768, 322] 3, 417; 101) 2,925,110 
Colorado. ......-.-.-- 3, 159, 356] 2,656, 168] 4,767,651] 2,768, 490] 1,930, 586} 3, 236, 196] 2,264,883] 2,526,935 
Connecticut. .... 45,644 76, 930 74, 004 38,975 26, 544 28, 229) 34, 456 23,030 
Florida........- 1, 283} 315] 1, 320; 480) 1, 150, 343) 679, 182 441; 908} 498, 605) 737, 887} 821,690 
Georgia.......-- "O41 242 ”'419; O81 101} 867 48, 386) 62) 758] 118,198) 241, ,366 18), 233 
THSHO; sn..ccsacemosec's 1; 243, 744) 1, 692) 351 1,634 392 1,366, 877| 1, 386° 965) 1,585,121) 1, 662, 271] 1,241,089 
Tilinois...........-..- 132,658] 135,732] 104,462} 114,881] 125,479] 182,389] 173,604 
Towa. ........-++ 48,753} 61,042 62,883] 47,004; 69,959] 733304) 75,997 
Kansas. . 194,238) 147,034, 67,386] 74,704} 157194] 206,850} 241; 166 
Kentucky 85,873} 94,493 30,48 427175|  36,630| 143,401! 132; 422 
Maine........... 16,230} 32,178} 30,3: 19}835| 16,948] 33,450| (cy 
Maryland........- 89,136] 104,195) 13,850] 47,303] ~=— 20,909 35,412 ~—s:15, 780 
Massachusetts... . 15, 100 14,028 8, 465 20,350 8, 410) 14, 803 9,340 
Michigan...... 8,946,517] 7,878 8 , 782) 7, 472) 852) 7,942,080 10, 2097 502] 9, 610; 957| 9,874,061 
Minnesota... ... 4, 76), 330 5 97 6, 512, £ 399, 549) 3,979, 111 4) 8703007 6, 211 "912 5,911, 146 
Missouri. ........-..- 33046, 934] 2) 4547 713| 2/1807 531] 2) 506,376) 3,920,002] 3,032) 204| 17575; 149 
Montana...........-- 4,015, 502] 3,979,041] 6, 177,500| 3,386,894] 4, 103, 700] 5,793,114] 4,865,567] 5,479, 838 
Novada-i-.ce.2-<: | 13829; 108) 2, 226,733 2/249) 654) 27.030; 527] 137267012] 2° 1817 188} 270597054) 270477 980 
New Hampshire. .... 16,84 16, O10 8, 574) 10,125 9, 288) 21; 205 18,936 
New Jersey......-.--- 5 469,907 443/973 404,954) 539,417) 623,793 619,640 659, 978 
New Mexico......... 757, 495 669, 707| 914,038, 643,005] 751,056) 1, 181,330] 1,491,783] 1, 165, 899 
New York........... 930,133] 789,982) 939,515) 833,826] 690, 256] 1,048, 875] 1, 256,601] 1,044, 184 
North Carolina. . 169,983} 215,194 2) 5 >| = 218,973) 148,614] = 167,282} = 207,936) = 134,698 
OW0t waite secs 97,72) 76, 397| 83, 50,604! 66,613 69, 570 40,040) (c) 
Oklahoma. ..... 82,629} 113,041] 148,132, 151,616] 204,973] 348,759] 630,594] 844, 840 
OFCOM ea aie c'seiwe see 332,049] 198,906] 2627126} 208) 531] 2237416] 2687056] 245,038] 2527 942 
Pennsylvania........ 214,076} 191,254, 171,463] 104,553] 95,549] 116,162 136,590] 87, 262 
South Carolina 204,909) 286,514) 96, 985) 77,088) 116,933) 41,975 59} 400] (c) 
South Dakota. 595,262) 589,427} 720, 169) 5837497| 784,715 708,364! 499, 300 
Tennessee. 1,156,095) 881, 291 820, 277) 708,870} 991, 838 961, 148} 952,359 

OS. ,.555.2 73,870| 106, 940| 102,695} 104,000] 89, 988 331,399) 190,495] 489,154 
NOGARS 2 a ectnanoaiatas 2, 478, 517| 2,555,937] 2,541,022) 1,869, 201] 1,825,854] 2,345,007) 2,586,036) 2,347,633 
Vermont...... 71) “7 “42° 639| ©? 453325] 7 337036! ” 297608] 7 27,492] 7 49° 557, 38,487| 41, 766 
Virginia....... -| 1,056,461] 689, 800 710; 05) 498,414) 434,968} 753,543) 718,380) 568, 689 
Washingion.. 315,342) 196,897} 2607828 1187113] 1133009] 2087164 2237421! 183/963 
Wisconsin........... 736, 463, 1,039, 400| 1, 245, 478) 643; 464! 7427653] 9377 859, 1,000,661) 838, 294 
Wyoming............ 162,695} 155,903] 135, 230) 98,034) 88,849) 116, oe 130,779} 101,943 
Other States......... 16,700} 214,065) 175,705, 111,502) 140,977} 62,900, 184,626) 399,790 

Totals << 50-1 48, 826, ike 498, 510\55, 077, 855 42, 785, sila 599, oune?, 736, 485 5, 625, 811 54, 301, 748 
@ Not reported. b Placer mines not included. c Not segregated. 
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Tasie 33.—ALL MINES: Average number of days mines were operated, by States, 
1911 to 1918. 


State. 1913 1917 1918 
Alabama. ........-...--...2..- 285 279 301 
MUGSKR 55 556s essciccsecan ve 263 220 250 
BFHONG 23. 55 fan cicagics ceases 315 300 333 
AYVONSAS 5 525.2 pcebiseeeetes 258 259 220 
LONTUG S oicivezaesseodeadsen2 271 338 300 
Colorado.....-.----------+---- 299 300 300 
Connecticut E 290 300 292 
Florida 253 295 318 
229 264 242 
283 271 278 
266 269 261 
264 248 210 
242 230 217 
183 203 263 

266 296 (©) 
290 275 225 
292 290 283 
280 296 297 
306 285 290 
252 253 260 
317 299 307 
307 300 360 
193 262 206 
310 283 300 
243 300 292 
278 322 286 
186 215 237 

281 181 (ec) 
. Bl 218 238 
194 207 197 
Pennsylvania.........--...--- 261 266 260 

South Carolina 318 216 (ec) 
South Dakota. 344 328 330 
Tennessee. ....----..----- 263 272 264 
OXDS) seca vcecasabescessbereas 291 308 346 
GAs. <5 cvessaescscnsessascins 323 326 340 
Vermont......------- 2B2 252 298 
Virginia............ 274 269 265 
Washington...... 200 203 211 
WISCONSIN... .c2ccceccescccecs 288 264 274 
Wyoming......-.........-.0-. 220 249 253 
Other States. -.......... cocccee 359 349 334 
Total....... Wsweaseeened 288 287 297 

@ Not reported. > Placer mines not included. ¢ Not segregated. 
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TaBLeE 34.—ALL MINES: Fatalities, by States, 1911 to 1918. 


j 
State. 19ll |) 1912 1913 1914 1915 1916 1917 1918 
| 
Alabams........--..-------+-- 10 33 22 25 12 27 32 25 
IBA ssc ecce est sas cee cana (a) b21 25 19 22 29 30 8 
ATIPZONG so 2555.55 0s5aees ech see 70 67 86 63 41 68 80 86 
WPERRSAS sos on2055 nce esassee5e 2 D lestsaands (ce) 1 L Nisceuscns 1 
California. ...............----- 38 52 41 42 44 54 
Colorado’..« .ss.50c8esesescesa es 43 48 44 47 49 63 47 39 
GConnectlouts 2... sc2sse. ssc ecdlces sek ccclassus sechlecees Seesless senccefoencccess|sencccecclecsccccce|--cecnes 
Wloridas cess cicccch sd scseeee 9 6 14 10 3 4 7 3 
GOOtpias 5. .ca6sdee-csencsteass C4 eee 1 1 1 4 4 1 
TABHOs sto 268. 5h. cc Stes doses3 23 29 A 25 25 15 4 17 
WUUTOIS' So 42 s0:c xe fost sss sees 1 1 Lilsatsanss 3 4 3 3 
OWE sce sraccocccnes ee esee gees WS aicaesssslecavemnas| ows sgasee 2 ) el Bao weldeseesse 
Kansags 2. sec veces neve cwess 2 2 2 3 4 6 
Kentucky.........--..----.--- 3 1 Saeeee Diiedensneislosatesevaheswact sve 2 
Do's Saicea See's o Sosevee es cess) seasiesenelgoraaesciele ceded B¥uhovp award see weeuselaas asavedlowscaas neltaceninee 
Maryland; .c220 ses 5b2ec2505602|520 Vedaastlosses sss Gareacecs sesaeccos|eseauesesld recgeass | sseneniss sens ceme 
Massachusdtts.o265..sie0schoSclecedasces|oo5 cou 459ltsecucenslteoteciccs ices cater elsebceracr ede apeses|oaccecies 
Michigan 22.5%. 225ccs522scaeies 134 96 82 99 99 128 109 109 
Minnesota.............--..---- 76 50) 63 43 36 42 64 
Missourl...< o..3css300sceceess 38 36 34 25 44 35 36 12 
Montana: 25.32 55-:2655--235:. 62 50 64 39 62 75 214 64 
NGVO08s <ccccacsececdeacesbaas 50 34 25 22 18 3l 33 
New Hampshire): 2.35 os. secfescesecsd Ji) eace dines Sebaragec|scagasstctsetaseescless steel 1 
New Jersey... : scccicccneccees 23 13 8 4 9 8 9 10 
New Mexico. ............-.... u 13 28 5 4 21 13 15 
New York... ........... axrseed 10 
North Carolina..........--.--- 4 
ONO’. 63 ccdivecet casecteevecesletaseeead 
Oklahoma: so s.gc cca cscs sacelearceactss 
Qre gon 63 seteccsgeatceavestas 2 
Pennsylvania..............-.- sf 
South Carolinia’s. oo... oc. cca0 ollisccsenacaledconacea|sse coeds 
South Dakota..........-.-...- 8 
Tennessee url 10 
WROXGS sevaaccaccstaeadcecesssedlexessaess 
UtAn.ccscstatésigiseeensss'ses 
Vermont..........- 
Virginia: : 2. .355525 
Washington 2 
WISCONSIN. 2 .c6cneascsaceccss 
Wyomitig:.>.': naxguscscuesstsiess dessa 
Other States. ........2..22..-- 1 
Total 2 cz csssascscscses 695 
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TaBLe 35.—ALL MINES: Injuries, by States, 1911 to 1918. 


1911 1912 1913 


1, 437 2,048 
(a) » 89 


Marviand’s so5..35 5.206 retadss 
Massachusetts. -...scscesecensclesscasess, 
Michigan........ disaveasseanee 625 
Minnesota... co cccccoscncvcsee 473 
Missouri... cceccts ices: evas'as 384 
MOntAnS 2 asi Sos se canees.ss ance 978 
Nevada......... Messen ese a 124 
New Hampshire............. 4 
New Jersey. ........222.22000 377 
New Mexico... ...........006- 996 
New. ¥ otk: o3 Jedcacoceacedsce 490 477 | 1,311] 1,043 827 
North Carolina 38 113 135 1l 106 51 
OHIO. oo sissacacens - 33 29 34 39 (¢) 
Oklahoma....-.........-. 85 127 301 923} 1,277 
Orepon. 2.) ..5025 43 45 123 1% 
Pennsylvania 10 8 42 74 17 
South Carolina... 13 6 1 8 (¢) 
South Dakota. . 569 581 739 730 476 
658 614 696 627 436 
20 48 262 83 233 
1,638} 1,604] 2,262] 2,385) 2,119 
9 49 46 
132 167 273 262 152 
21 26 48 280 65 
487 605} 1,108] 1,031 721 
Wyoming.... 2 8 39 12 1b 
Other States. 118 104 84 135 175 
Totals: seceeaisss 30,216 | 35,295 | 48,237 | 46,286 | 42,915 
@ Not reported. > Placer mines not included. © Not segregated. 
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TasBLe 36.—ALL MINES: Number of fatalities per 1,000 300-day workers, by States, 
1911 to 1918. 


State. 1911 1912 1913 1914 + 1915 _ 1916 1917 1918 
2.70 3.75 3.78 3.13 
3.85 4.98 5.39 1.74 
2.96 3.14 3. 56 3.99 
1.84 ba as eee 1.72 
4.65 3. 34 3.86 5. 54 
7.61 5. 84 6. 23 4.63 
“20g ea 2.85) 1.10 
~ 4.78 10.15 4.97 1. 66 
5.41 2. 84 4.33 4.11 
7.83 9. 57 4.93 5.18 
12.74 rN Bases Sere (Sec rey 
8.03 5.73 5.80 7.46 
‘ede De xn llae Stace sels ydb% oes 4.54 
Mar VIAN 5 5 sic Sack tesa caw sche aide a's ae ele dana das|weasadonsl seas enadet scp etas denegexncaphand nas s]esetcva's 
Massach setts... ics csesese.|sceanccuc|onas eeees Gaaemedisc [secant esc Weaseaeaulbetaceces [iden cnwts fewutacens 
Michigan..... 4.28 3.22 3.12 3.97 3.76 3.40 3.31 
Minnesota. 5.46 3.15 3.16 2.93 2. 59 3.04 3. 25 
Missouri...............--.-..-- 4.54 3. 54 4.16 3.44 2. 68 3. 56 2. 29 
Montana . i... .2320s00c0sece58s 4.63 3.77 3.11 3.45 3.88 13. 20 3.50 
Nevada........ 8. 20 4.58 3.34 3. 25 4.13 4.52 4.83 
New Hampshire...............|..-..--.- LBB as caeds clon sesencs joined dienes ap cniearsinns|aeakeaaes 15.87 
New Jersey..... = 14.45 8.46 5.41 2.97 5.01 3.85 4.36 4.55 
New Mexico.................-- 4.36 5.82 9.19 2.33 ' 1.60 5.33 2.61 3.86 
3. 22 6. 46 | 4.51 3.96 3.48 4.58 3.10 4.02 
7.05 1.39 5. 26 10006) | 53 205022] 2sereecle 1.44 4.45 
eSatoaetea Oi O2! pass eed Zell ncee ee s.c8 9.01 BSD Poo cede att |e o8 8S abe 
5.31 2.02 5.94 5. 86 4.30 8. 56 4.62 
1.51 3.43 1.44 2. 68 1.12 1. 22 4.74 
BAS Ws sc cess aioscaeusis< 3. 10.34 Jo .sc.e.cs 3.44 
"9099 "996 | 60 
| 3.33} 3.43] 4.09 
T81 jescisssss 2.45 
3.07 3.02 3. 58 
sts ays 14.08 hasesaecx lop cusses 
1.19 3.34 64 
Kc spaehendet 4.32 DOT Ih seesece 
5.44 3.60 2.86 
Wyoming......... PSancsasvwaclss eeees om (At eee Pees 6. 76 2.58 229 [sce ed 
Other States.............0000- | a eer 1.71 2:69 |sis csweese SUB es dacGece| sor eacns 
Total...................- 4.45 4.09 3.72 3.92 3. 89 3. 62 4.44 3.57 

a Not reported. b Placer mines not included. ¢ Not segregated. 
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Tas.e 37.—ALL MINES: Injuries per 1,000 300-day workers employed, by States, 
1911 to 1928. 


Arkansas... 
California. ...... 


Colored. .ccccssiccesscsensest 5 i 5. i, 89. 5, 142. 25 100. 80 
Connecticut. 3. 16 ; F . : 


Florida. 36. 105.50 | 77.04 
Georvia. = 27.36 . 81.99 2s. 29 
TdahGrta3 sehazarescaceseceres 149. 06 173.16 | 188.41 | 209.82 

452.15 | 248.36 | 124.35 


227.47 | 274.59 | 185.77 
200.38 } 117.39 | 176.62 
: : ¥ . 311.48 5.77 | 106.58 
Ja a wa cn ewccccacceccsacccetbeccesccaclacessconn . 35 : 71.43 8.93 (ey 


Maryland’. cc.teessesesss --| 56. 3. - BE 6. 32 157.14 B95 foeo22.5- 
Massachusetts. é 3. 82 107.14 
Michivan...... 273.57 
Minnesota... 27.44 
Missouri. ........ 229.97 
Montanasceccdep ceeds csciscced iy 5 it 5. ; 276.75 
Nevada......... <s b1. : E 20. ¢ -26 | 199.56 } 163.78 | 174.45 
New llampshire. . 76 b . 94048 le ces este o semen 56.34 31.75 


202.50 
182. 07 


New Jersey... ae 
New Mexico. . ...........:-2:, 


New York... 207.30} 375.00 
North Carolina. 56. : g 54. 272.73 | 206.09 
Oi6. san sse0n 2. ‘. 5 ys 130.63 146.55 
Oklahoma. "1 3 5 iS. 185.94 } 258.81 
OLOLON sts ne vcngestssweeese tres 16 5. 2; ‘ 60.40 93.96 


Pennsylvania. ..............-- 25.16 | 108.53 
South Carolina. 71.43 
South Dakota... 282.49 
Tennessee. .... 210.53 


237.10 


289.37 
211.27 
108. 68 

69.16 
351.89 


Virginia..... 
Washinrton, ; 
WISCONSM bas. a0.5255 cece csc 


WIYOMINE: -<seccaigsadvescs sees 100.52 
Other States... 5. ov wecisewree 401.91 
Total .ncss.encs Gedaaseae 
@ Not reported. > Placer mines not included. ¢ Not segregated. 
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METAL-MINE ACCIDENTS IN THE UNITED STATES. 85 
SUBCLASSIFICATION OF PRINCIPAL CAUSES OF ACCIDENTS. 


Anticipating the need for more details as to mine accidents with 
regard to some of the more important causes, such as “‘handling of 
rock or ore,’ ‘‘explosives,” “haulage,” ‘ electricity,” etc., the Bu- 
reau of Mines in 1915 prepared a record form showing the classifica- 
tion of causes as indicated in Tables 39 and 40. These forms were 
distributed to about 700 mining companies, which were informed 
that additional copies would be furnished on the condition that a 
summary report be rendered to the bureau at the close of the year. 
About 170 companies took advantage of this offer, with the result 
that the bureau obtained returns from 169 operators in 1916, 153 
in 1917, and 135 in 1918 who had kept records of accidents and 
classified them in such a way. as to show more details. The tabula- 
tion of these returns is presented in Tables 38, 39, and 40, which show 
all of the available data concerning accidents at these mines. 

Under ‘‘explosives’”’ there are 11 subdivisions, whereas in the 
bureau’s earlier reports explosives accidents were reported as a sin- 
gle item. In regard to these subdivisions it will be noted that 25 
per cent of all the fatalities due to explosives happened as a result of 
drilling into old holes, 19 per cent to premature shots, 5 per cent to 
striking of explosives in loose rock or ore, and 4 per cent to un- 
guarded shots. 

Of underground haulage accidents 18 per cent are chargeable to 
hand and animal haulage and 81 per cent to mechanical haulage. 
In the matter of nonfatal injuries the underground haulage by hand 
and animal power claimed 58 per cent and mechanical transporta- 
tion 42 per cent. Nonfatal injuries at open pit mines and at surface 
yards bear about the same ratio. 

Under ‘other causes,’ underground, “falling objects other than 
1 and 2” are responsible for 26 per cent of the nonfatal injuries and 
64 per cent of the fatalities which had hitherto been classified as 
mniscellaneous accidents. 

Under ‘‘cage, skip, or bucket” (group 20) there are further subdi- 
visions which show that ‘‘runaway skip” resulted in 8 per cent; 
“riding with rock or ore,” 10 percent; “riding with timber or tools,” 
35 per cent; and “struck by cage, skip, or bucket,’’ 48 per cent of the 
fatalities, and a similar ratio for the nonfatal injuries. These various 
subdivisions will give the safety engineer a better clue as to the im- 
mediate cause of some of the accidents and indicate where he should 
seek to improve conditions. 

The last columns of Tables 39 and 40 show, respectively, the 
total number of fatalities and injuries at metal mines by causes 
for the years 1911 to 1918, inclusive. The figures shown in italics 
are calculated on the basis of the percentage in the preceding column, 
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thus showing approximately the number of fatalities or injuries in 
each group distributed on the basis of the selected returns. 

In Table 38 is given the summary information for the years 1916 
to 1918 showing the total of killed, injured, number employed, num- 
ber of 300-day workers, and days of labor at the groups of mines 
represented in the reports tabulated in Tables 39 and 40. It will be 
noted that the average days’ active for this group of mines for the 
three-year period reported was 311, as compared with an average 
of 285 for the United States for the eight-year period. The fatality 
rate is 3.38 per 1,000 300-day workers as compared with 3.96 for 
the United States as a unit. The nonfatal injury rate is 317.94% per 
1,000 300-day workers as compared with 216.97 for the United 
States. This difference, however, is not due to the hazard being 
greater at this group of mines than for the average for the United 
States, but to the fact that these returns were selected as representa- 
tive of complete labor and accident data, whereas the total for the 
United States includes many returns that are not as complete as 
they should be. 


«Compare this rate with mining methods rate, Table 22, 322.91 for 1918 and 318.52 for 1917, 
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TABLE 38.—Summary of accidents and labor statistics compiled from SELECTED repre- 
sentative returns. 


Total and 
average, 
1911-1918. 
Active operators. .......- Sbadscesessens| a 40, 244 
Average days active: 
Underground.......-..-- Besenes, oss] 287 
Open pit... al (b) 
Surface ..::...scseccceccecsens scenes 281 
RAY) 25 sang cesehene aoensenseesa 285 
Men dap aetna (actual number): 
45, 370 129, 276 913, 085 
Open ve pit. r 3, 578 13, 595 b 
Surface. BE 14,356 38, 455 e511, 472 
Total 63,304 56, 027 | 181,326 | 1,424,557 
Men employed (300-day workers): rity 
Underground. ....-..-----------+-- 47, 220 41,921 | 134, 579 872,174 
Open pit... E 3,526 5,221 13, 889 (0) 
GULBCS. ab koe acwessseaeeseceess 14, 927 12, 292 39, 599 € 479, 332 
t Dota res30552 ae eengiatenisase os 65, 673 59, 434 188, 067 1,351, 506 
Days of labor: : ri 
Underground.........-2-----.2---- 14,166,237 | 13,631,436 | 12,576,294 | 40,373,967 | 261, 652, 078 
Open pit... -| 1,057, 694 1,542,720} 1,566,286 | 4,166, 700 (0) 
Surface....... 4,477,971 3, 713, 992 3,687,578 | 11,879, 541 |¢ 143,799,699 
Wotalisci2isccncesscadeest036e55 19,701,902 | 18,888,148} 17,830,158 | 56,420,208 | 405, 451, 777 
Killed: nea 
sae Sa 194 531 4,343 
3 53 547 
2 456 
5,346 
——— 
232, 660 
27, 012 
33, 559 
293, 231 
Killed per 1,000 300-day workers: 
Underground. . 3. ; 3 4.98 
Open pit.......-...-.--- asd 3 3.3 A 3.8: (6) 
BUTIAC. b.o5cspssvesesssteteedccate : i 4 F 2.10 
TOA) oo esis seclewosssascsarisceded 3. 96 
Injured per 1,000 300-day workers i 
Underground 266. 76 
Open pit...........- b) 
Surface 126. 37 
Motels. csccceseccsodebeceneeses. 311.32 321.31 317.94 | 216.97 


. @ Average number operators reporting each year, 5,048. 
v Included in surface. 
¢ Includes open pit. 
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TaBLE 39.—FATALITIES AT METAL MINES, with principal causes subdivided. 


(Selected returns.) 


1. 
2. 


COND 


21. 


. Persons falling down chute, winze, raise, or stope... 
« Run of ore from chute or pocket "| 
} Drilling (by machine or hand drills). s.csccwsoacsfocwecece]  Lefasccccsal vo [oasecaee 
er LGOUTICIEY 2S w0.2 od. cose ater es Relig teaiesacey 


- Machinery other than 5 and 8. 


. Suffocation from natural ga: 
b: SESH OF Water: =tcos ccc baw ewGvasecetesbeysesdusslasteocees 
. Nails and splinters. aa 
jy OUDOL CAUSES. 2. oh cs dee stntesessecsseeacn 


Fatalities. 


1916 1917 


UNDERGROUND. 


Number killed by— 
Falls of rock or ore from roof or wall........-.-----| 70] @] 68] 22)......., 
Handling rock or ore.....-.-.-------------+-- 

(a) Loading. af faces 2.0242 .ccdcscccns ese 

(b) Loading at chute.....................-- 4 i 

(0) Bledging ss: ies cecste esscepekes ei teeesed «| -v eds ccc ecoccscclaccwsccelteccocs e]ececee-fe-----.- 


. Timber or hand tools............-...-.-...--- 


Explosives.....-..---- 
(@) Transportation... ......-.-2 222. 2s cece cree ee elec cece cele eeececeleeeseneeleceeeesclecenneepeee ee eee 
(b) Charging... . 

Ce) Sutocatlonss.<su¢seceeos edhe bers-guscacemee|) 2 [Saeseveslatoecte 

(d) Drilling into old holes... 

(e) Striking in loose rock or Se ssaEe ADS - 

(PF DAS WLI 25505 doth Son ereGe eeeatee cede - Ailessve 

(g) Caps, detonators, etc.....---...-----.+. Weerce —-Dirledhewsecs 

(h) Unguarded shots.........-.....-2----0 aQseaccest),  Btlosctass 

(i) Returned too soon......-..--..-----++- shy lh, Sleeves 

\D Premature shot... secs se. noses 

(kh) -Miscellan@ous.3..20<2scccaccsesstsceone 


_ . 
OWN mI: 


te 


jh Heuser et amas eae e Adee a doaes as eeewas GFE SeSSS Nosscsst lew enal Sec teetledeaewstl tosteeed 


(a) Hand and animal................--..-- E 
(6) Methanital::,5 2. 5.45.. cazeskescbsceatdecetcaes i 


(a) Direct contact with trolley wire. ..... 
(b) Tool or bar striking trolley wire...... 
(c) Contact with motor 
CON OM CLPS:, 526 scones Seelse senteaeteeeses 


(a) Falling objects, other than 1 and 2.........-. 
(b) Flying objects, other than 2c 
CC): BUTS scsi 35 sehGencee soe 
(@) Miscellaneous’: -...55-065..5 csssiees das casacss ce 

Total number killed underground......... 156 159 
SHAFT ACCIDENTS. 


Number killed by— 


> Malling down 'Shalts.csccecasssisctescocssacsesecqy 9), 13) C4, “BB lascceses 
. Objects falling down shafts 
. Breaking of cables......... 
. Overwinding........-..--- 
. Cage, skip, or bucket...--.- 


(a) Runaway ......-.....--. 
(b) Riding with rock or ore... 
(c) Riding with timber or tools. 
(d) Struck by... ss 6.032 - se cieds 
Other Cases ac sto352 ol aseGileet s228t Seacheeecs 


Total number killed by shaft accidents... 23 35 


« All figures in italics are calculated on basis of percentage in preceding column. 
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TasLe 39.—FATALITIES AT METAL aes, with principal causes subdivided— 
Continued. 


Fatalities. 
Group 
totals, 


1916 1917 1918 | Total. 


SURFACE ACCIDENTS. 


(At surface plants and shops.) 
Number killed by— 
23. Haitlages: 25.70% Joost AeA on cnds odecgsackossnesslascsasecltacas bas 
(a and and animal 
(b) Mechanical............ > 


23. Railway cars and locomotives 
24. Run or fall of ore in or from ore bins-............--- 
25,: Falls of persons. <..cacacscnccsnccneadias cacsacssecssl 
26. 


27. Hi 
28 


(b 
(c 


30. Other causes... 
@) Falling objects <5. cciccccccscsescssasvveesses 
b Piying ODjeCtSsis css cweediseaduciassactadese 


Cy Bina s vs cosioearnasisselomasstensedaaneelpaeacecs 
qd 
Totalnumberkilled by surfaceaccidents. . 
OPEN-PIT ACCIDENTS. 


Number killed in pit by— 
31. Falls or slides of rock or ore........----2--+----2+++ 
82. Explosives.......- Pee aSeasssor sine ste sehewsaseseas 

a) Transportation..;....52.5.05+s0-06sscosessese= 

(6) Charging........ Spas Gasaadcep saa sea re naenmee 

GC) aR GORE 0 5 os cca ser nn eess 5 9aG455~ 43 Seem e 

(d) Drillinginto old holes............-------.--- 

(e) Striking in loose rock or ore....-...-...----- 

ui PAG WINE co ois seco sce daens ins pee tcedetcnsgas 

£ Caps, detonators, etc... 

(A) Unguarded shots....... 

(i) Returned too soon 
ui Premature shot 
(k) Miscellaneous 
WE, Saag e «ooo isan nena cant swe ctevespsseesassaaees 


(i qand and. animal =....c.ccc.cscscsecacccs ane 


(b) Mechanical 


B35; Falls Of POCSONS «52 sewcaseas vasa degaeeeegevicaeesevs 
36. Falls of derricks, booms, etc...........--.-----2+- 
37. Run or fall of ore in or from ore bins.........-.... 
38. Machinery (other than 33 and 34)...............-- 
90. Bloctricity 20. ox tc eced ec 8easaied sh.coa sacsetase tees 
(a) Direct contact with trolley wire 
(0) Tool or bar striking trolley wire 
(c) Contact with motor 
(d) Others. 
#0, Hand tools 


& Falling objects other than 31............- 


b) Flying objectsé..<.5-..casc-ces225-s-2cee 
S BOERS s5 32.35 sedises Sosa ing onsy once ipiedee caw 


Totalnumberkilled by open-pitaccidents, 


ENG TODS os ede cess cnassns gst eeestsaaseee 213 224 199 636 | 100. 00 
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TABLE 40.—INJURIES AT METAL MINES, with principal causes subdivided. 


Nonfatal injuries. 


1916 1917 1918 | Total. 


UNDERGROUND 


Number injured by— 

1, Falls of rock or ore from roof or wall... 
2. Handling rock or ore..............- 

(a) Loading at face. 

(b) Loading at chute. 


(¢) Sled ging: 5... oi: esecosies 

3. Timber or hand tools. 

4. Explosives.........-. 
§ cpeuepersattan, Sa oeweds 4 7 4 
b) Charging... resto 2 20 4 26 
48 Suffocation......... pa c@aecadcewaxeswonse 64 33 29 126 
d) Drilling into old holes................-.----- 38 6 7 51 
(e) Striking in loose rock or or@.............---- 6 3 18 27 
CRYMDDAWANG ES 5 24 Son ecc Sh ds oot pbs tae eas scaseSelas sacees Dil eweoss ae 
(g) Caps, detonators, @te............-..2+--.2--- 


(4) Onguarded Shots:! conc. essa cascstscnskases 
(i) Returned too soon... eNibies enews Camaedvewan 
R Premature shot.... RSReSAOTE Be SP one ES oS 


Miscellaneous? «0.52525 a4 ic.c00 sasawstascaaes 

5. Hsntagd Poke epST ACER ANAS KSC CRO COR ba Tack akepu tales sles heel ee ehae ey paeasateal Capceeate 
(a), Hand and‘animal j-s25055225 -ssacsersoste253 | 
(8) Mechanical. oc.a 2s ec:cg voce bind av Boe sled dcte ane 8} 1, 

6. Persons falling down chute, winze, raise, or stope. 508 | 465 440] 1,413 

7. Run of ore from chute or pocket............--..--- 522 | 82 377 981 

8. Drilling (by machine or hand drills).............-- 914 | 761 767 | 2,442 |.. 

PL lscirictt ys .ctecgsccs ts tcc ccoctsscetcccdbeocescecsPsebeescspeees steal tasemenc ees eoemd 
(a) Direct contact with trolley wire iL 13 5 29 
(b) Tool or bar striking trolley 1 wire 7! 6 3 16 
(ec) Contact with motor. : 4 4 ll 19 
(18 9.9 9 (-] ee ase 22 18 4l 81 

10. Machinery other than 5and 8....................- 159 99 119 377 

D1 Min@yfires o.oo e oeGaue ees o<is basses cae 5.88 wales 2 7 4 13 |.. 

12. Sutfocation from natural gases...............-.-+-- 7 | 24 27 58 

13: Inrush OF Waters. assis ese s oo.0c <0 s\eoene 4 ocd sae | 2 | 2 3 7 

14. Nails and splinters dev gesseUesepgesagesastes 305 | 322 396 | 1,023 

15s; Other catises..cc 5 he%s,sgdroac se oocinte tid2s Sa hoe tae 5 [aseatedon ss SW eia ata ae cua be 
(a) Falling objects, other than 1 and 2. sash” 1808 792 899 | 2,387 
(b) Flying objects, other than 2c..... r] asa] 369] 321 974 
(CO Buns nel thes yoke case debs ver enaacosens acts | “g2| 79 58 219 
(d) Miscellaneous. .........2+-----2see0-eeeeeeee | 1,811 | 1,859} 1,817] 5,487 


Total number injured underground....... 17, 624 | 15,570 | 15,305 | 48,499 
SHAFT ACCIDENTS. 


Number injured by— 
16. Falling down shalts. .....-.. 2.2.2. -ssece- oe sccseees 44 25 25 94 
17. Objects falling down shafts. .........-....-....222- 121 109 101 331 


38) Breskitig Of Cables ys. ceeaicoe vig sees Fs tach oysters 3 5 ll 19 |.. 
LO "Overwitding 2: <5s2c525 2st ses tees eed net eeseess cus 2 2 1 5 
20;: Cage, SKID} Or DUCKGOES sacar icine totes ood trained es |b lee eee s[osecaiod| peeSases cheeks 
(a) Runaway . 3 12 6 21 
(b) Riding w ith roc 6 5 17 28 
(c) Riding with timber or too ¥ 25 24 54 103 
{d ) Struck by... 3. se ccwees Sos ce see seas 54 47 39 | 140 
Bl, (OUP CAUSCS, joi). sajna vs enue cs ¥en cae caceweoaraentxs 159 84 85 328 


Total number injured by shaft accidents. 417 313 339 | 1,069 


a All figures in italics are calculated on basis of percentage in preceding column, 
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TasBLe 40.—INJURIES AT METAL MINES, with principal causes subdivided— 
Continued. 


Nonfatal injuries. ¥ 
a yur Group eee 
ee 7 -| totals, sie, 
er 1 
1916 1917 1918 | Total. | cent. J 18t- 


1918. 


SURFACE ACCIDENTS. 


(At surface plants and shops.) 


Henkes gSdesecces cass elosscddc§ stdiselatap Leaatetgwacsehels reese Ag toanteyeseeseautakenes 2,271 
(a) Hand and animal 1, 266 
(b) Mechanical........ ee 1,006 
23. Railway cars and locomotiv eds nce casa 1,008 
24. Run or fall of ore in orfrom ore bins. . na K z a 825 
25. Palls/of persons: - 2.2.3.9 .<002 ses sae = 2: 4 4 é --4 3,491 
26. Nailsand splinters ........-.....-...-- oa : e -- 1,980 
27. Hand tools, axes, bars, etc. . oer 265 32 -4 4,814 
28. Bloctricity 22.20. rs. daease eed Ba 2[ Us Secchi ak oe Rees heel mazase eeleen a 331 
(a) Direct contact with trolley wire. BE 5) 26 sous . 26 17 
(b) Tool or bar strikiny trolley wire. poi é 3 8 - 28 
(c) Contact with motor...........-. aac ft 5 42 
(@)-O thers vacace eevee cuankee en Dag p : . 69 24h 
29. Machinery Ras : 3,876 
30. Other causes . 14, 963 
(a) Falling object 3, 123 
(b) Flying objects. 1, 996 
‘33 igs een! 1,445 
d) Miscellaneous 8,469 
Jes dsens suictateegetetceswseribenss] 2,055 seeee---f 33,559 
i > ———_— 3 
OPEN-PIT ACCIDENTS. | 
| 
Number injured in pit by— 
31. Falls or slides ofrock or ore. .......----+24-20--5-+ : 295| 248] 679 |......., 4,617 
$2... Explosives). .'.l. sce catessccasseiseecees si iesostathiavarsaslevccee eelese beac 2 sana ns 983 
(a) Transportation. wed akiaeee 19 
(b) Charging....... 93 
(é) Stflocalion's 2.2.2 secs bescnectene es sale cac Sel hosticalie tetaadl wens saclaccessidlese teas 
(d) Drillinginto old holes.........-.. Si Sar Dee aoe & a 37 
(e) Striking in loose rock or ore..... bFelawesp cal onze sl 9 
U} PHAWING 5 ay bez tecswinctssnosenss SP es a) A Eee nee ; 9 
(g) Caps, detonators, ete . fe s f ae 28 
(h) Unguarded shots.... 9 
(i) Returned too soon 56 
bs Premature shot 213 
(k) Miscellaneous 5 610 
Oo. FIMMIAGES. Sooo see oleswnast ete nseseete Be aaaiggow| a aele-atay fing aoeew aliendas scel eese deer 3,155 
(2) Hand and animal 2 ror 5 441 
(@) Mechanical, 25.5 24e estes 850 
(c) Railway cars and locomotives. ade 2,364 
34. Steam shovel... .... 5... 20022202 eeecees cae 2g 86 1,892 
35. Falls of persons......-....--.-- : se f 3 50 |. 7 2, 486 
36. Falls of derricks, booms, ete a) = ae 243 
37. Run or fall of ore in or from ore bins....- ae $i 134 
38. Machinery (other than 33 and 34). ..... 2 1,525 
89: Bloctricit yy. oc. dco yccss oe Venctiorraasnewe ke 7 
(a) Direct contact with trolley wire... se Abbeie cena] Casmwse efomie seu glee aac tl aes steed osesecs 
(b) Tool or bar striking trolley wire... Sea! sabes ab 11 
(c) Contact with motor...........-- seal ME ceases a 3 11 
(@)! Others coco cocina peas esac tse si OMEN * OD esasseas a 67 
7 Hand tools\; cis. s0 2552253 23.063200 ee ey a ee by 2 2,581 
41. Other causes. 5.0. 22s oe sos nese ee'sals sealie sdincathedcnss ss sastceeessesaetosecsoen 9,317 
(a) Falling objects other than 31... ae 3 it . 92 2,788 
Aw Flying objects. .........-.----- ea . 1,641 
c) Bums........ ae 3 x t 557 
(d) Miscellaneous.............-....-----.--20+-- t 4,331 
Total number jured by open-pit acci- 
dents........ a aes EGieists 8 Sane e oe Peas ene se, 642 | 1,463) 1,398] 3,503 |........ 27,012 
WSIS TOURS yess ta tticeges Bye ats panels alee Sess see 21, 096 19, 601 | 19,097 | 59,794 |.......- 293, 231 
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MINE ACCIDENTS: ENGLISH SPEAKING VERSUS NON-ENGLISH 
SPEAKING EMPLOYEES.2 


By A. H. Fay.® 


The employment of non-English speaking labor in American mines 
has been brought about by reason of the rapid expansion of the 
mining industry, beginning in the early eighties. The Americaniza- 
tion of this great body of labor, and its relation to accidents in the 
mining industry, are two problems of prime importance—the first 
as affecting citizenship and the growth of this Republic, and the 
second as an economic problem in mining costs. The former exerts 
an influence upon the latter, for the former implies education, social 
welfare, civic pride, and a general uplift to American ideals. Iagnor- 
ance, dirty and filthy living conditions, ill-health, disregard for law 
and order, discontent and lack of civic interest, lead to indifference 
and carelessness, perhaps the greatest of all accident causes. Elimi- 
nate carelessness and at least 50 per cent of the accidents will 
disappear from industries. 


IMMIGRATION TO AMERICAN MINES. 


During the decade previous to the year 1880 (as well as in earlier 
years) the greater part of the employees in the coal and metal mines 
were Americans or representatives of the English, Scotch, Welsh, 
German, and Irish races. The majority of the men of foreign birth 
had been in this country for some years previous to the great expan- 
sion of the mining industry which began about this time. English- 
speaking miners continued to immigrate and to find employment in 
the mines in large numbers until about 1890. Since that year com- 
paratively few immigrants from Germany and Great Britain have — 
entered this industry, although Swedes and other Scandanavians 
have been constantly employed since the early eighties. 

The employment in the mining industry of immigrants from 
southern and eastern Europe began about 1880. The Slovaks were 
the first arrivals and immigrated in considerable numbers. They 
were followed within a year or two by a few Magyars, and the number 
of immigrants of this race gradually increased each year. The 
Polish immigrants began about 1890, although individual members 


a Many of the statistics given herein are from Immigrants in Industries, a report of the Immigration 
Commission, 1911, 8. Doc. 663, 61st Cong., 2d sess. vols. 6, 7, and 16. 

> Address delivered at the Kighth Annual Safety Congress, National Safety Council, Cleveland, Ohio, 
Oct. 2, 1919. 
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of the race had been coming for a period of nine or ten years. After 
the year 1890 Poles and Slovaks arrived in great numbers. A few 
Italians were employed before the year 1895, but the immigration 
of this race did not begin upon a large scale until about 1900. They 
were at first engaged in railroad construction and maintenance-of- 
way work and gradually drifted into the mines. Croatians were 
employed in some sections before 1890, and Serbians began to arrive 
in small numbers in the early nineties. The great bulk of all the 
immigration from southern and eastern Europe, however, has occurred 
within the past 18 years. Russians, Bulgarians, Roumanians, 
Ruthenians, ‘Syrians, Armenians, Macedonians, Croatians, Serbians, 
as well as Poles, Magyars, Slovaks, and Italians, have been among ~* 
the recent arrivals. The races of southern and eastern Europe have 
continued, up to the time of the war, to find employment in the mines 
in increasing numbers in almost every important mining district in 
the Eastern States and the lake district. Many of these recent 
immigrants have found their way to the Central and Western States. 
As a result of the rapid expansion of the mining industry, many 
mining communities have been founded, the populations of which are 
largely made up of immigrants who have arrived during recent years. 

The pioneer American, English, Irish, German, Scotch, and Welsh 
miners are thus outnumbered and their positions are filled by the 
more recent immigrants. It is not difficult to account for this racial 
change which is still going on. The former operatives and their 
descendents had opportunities to secure more congenial and safer 
work in other industries. Many of them advanced in the industrial 
scale, becoming foreman and attaining other responsible positions. 
A large number have abandoned the occupation of miner for positions 
as day or shift men. Many also migrated and settled in the Middle 
West and Western States. Many of the former miners who left the 
industry entirely because of change in mining methods or the employ- 
ment of immigrants entered mercantile, clerical, mechanical, or more 
pleasant work of other kinds. Many of the business and professional 
men in the mining towns were formerly mine workers. ‘Their places 
were filled without difficulty with recent immigrants who were con- 
tent with the wages and working conditions which prevailed in the 
mines. The wages paid in American mines seem very attractive to 
the recent arrivals of agricultural laborers from southern Europe. 


FAILURE OF NATIVE-BORN TO ENTER THE INDUSTRY. 


Another noteworthy tendency is seen in the fact that the racial dis- 
placement has occurred not only through the departure from the 
industry of the former employees, but also through the refusal of 
their children to enter the industry and the attitude of the parents 
themselves, who frequently discourage it. Of the total native born of 
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fathers who were miners a large percentage enter occupations other 
than mining, The conclusion from the limited data at hand, therefore, 
seems to be that while the foreign-born males of more than 16 years 
of age, whenever employed, work in the mines, the persons native 
born of native father, together with the second-generation immigrants, 
are entering the mines only to a limited extent. This inference bears 
out in a large measure the experience of the mine operators, who state 
that the native born and the second-generation immigrants are not 
entering the mines in the same numbers as formerly and that the 
industry is receiving a constantly decreasing number of employees 
of these classes. 

There exists a prejudice against recent immigrants, which also 
operates to an important extent in the displacement of former 
employees. Many Americans, English, Germans, Scotch, Irish, and 
Welsh did not and do not desire to be associated in the mines with 
the recent immigrant, and the feeling has become prevalent that a 
sort of reproach attaches to an intimate working relation with the 
foreigner. The races of former immigration have, therefore, left the 
industry and have entered other work which they feel is more dig- 
nified and congenial. 

The relatively small number of American miners who remain in 
the industry must work side by side with the recent immigrant. - To 
a greater or less degree the standard of safety in the mine is set by 
the demands of the ignorant and inexperienced immigrant, not by 
the more intelligent American, and the standard of life is decided to 
a large extent by those conditions which will be accepted by the 
same recent immigrant. In short, in order to work in the mining 
industry the American must compete with the recent immigrant, 
who, as a rule, is not very particular as to the living and working 
conditions. These conditions, however, are in most cases far better 
than in factory towns where congestion prevails. 

Another effect of recent immigration from central and southern 
Europe has been the preventing of the English, Irish, Scotch, and 
German immigrant entering the mining industry. As already noted* 
these western European races were coming to the industry in large 
numbers prior to the early eighties but began to decline toward the 
end of the decade and practically stopped about 1893 or 1894. 
There can be no question but that the immigration of the Slovaks, 
Poles, Magyars, and other races operated to prevent the further 
coming of these older immigrants to the industry, precisely as it 
operated to drive out of the industry those already employed together 
with the native Americans. There is, therefore, no incentive for 
the English or German miner to migrate to the mining regions and 
compete with the Slovaks, Croatians, Italians, ete. 
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A point of general interest is the tendency on the part of the 
different races of foreign birth working in the mining industry to 
acquire citizenship, and their general interest in public and civic 
affairs. The recent immigrant manifests little real or intelligent 
civic interest. This may be ascribed to his ignorance of our political 
methods, his inability to read or speak English, the social and politi- 
cal aloofness of these races in the more or less remote mining villages, 
and their desire to avoid taxation. Those who reside in or near the 
cities seem to exhibit more interest than do those of the isolated 
communities. The Bohemians and Moravians, 94 per cent of whom ~ 
can read some language (Table 44), take a much more active part 
in civic affairs than any other race of recent immigration in the 
bituminous districts of Pennsylvania. Among the other Slavic 
races, the Slovaks (82 per cent read) and Poles (77 per cent read) lead 
in this regard, while the Croatians (67 per cent read) make the poor- 
est showing. It is almost the universal statement that this latter 
race shows but little civic interest and that very few become natural- 
ized. The Italians (81 per cent read) both north and south, are 
more active than the Slavic races in their efforts to become citizens, 
and appear to take a more active part in civic affairs. In cases 
where there seems to be encouraging civic activity it is nearly always 
due, not to their own intelligent efforts to attain citizenship and 
exercise its privileges, but to the influence of interested politicians 
who in many cases may be a leader of their own race; for example, 
an intelligent banker and steamship ticket agent. It seems true of 
all the later immigrating races that they take far less interest in 
‘ civic affairs than did the German (97 per cent read) and English 
(98.5 per cent read) immigrants. 

The foreigner should be taught that the laws of America were 
‘ made to protect, and not harass, every good citizen, rich and poor 
alike, and it is the duty of well-informed Americans to make this 
understood. If well-meaning foreigners, the making of good citizens, 
are left entirely to their own devices, they fall an easy prey to the 
designing I. W. W. and the Bolsheviki. Somebody who under- 
stands their language fully, and in whom they have confidence 
should explain to them that they are being deceived so long as they 
listen to anti-American propaganda. 


CHURCH AND THE IMMIGRANT. 


The church association between the native Americans and the 
southern and eastern European immigrants is limited. The general 
attitude of the native churches toward the immigrant is one of in- 
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difference, and there is a strong inclination in many communities to 
shun association with the immigrant in church activities. In many 
cases where missionary efforts are made by native churches of any 
denomination services for the immigrants are usually held in barns, 
stores, or other unattractive places, thereby lessening the interest in 
them. The races from the southern European countries, which 
compose a large portion of the mining population, have been reared 
where there is no social caste in religious organizations, and have 
worshipped in buildings which are unsurpassed in beauty and gran- 
deur the world over. When these people are offered services held 
in stores, barns, and similar buildings their interest in the service 
naturally is less and they become indifferent. Lack of interest in 
church affairs tends to decrease activities in civic affairs. The church 
and its allied organizations can be an important agent in teaching 
these immigrants the rudiments of the English language and point- 
ing out to them their duties as American citizens. 


LACK OF MINING EXPERIENCE ON THE PART OF RECENT IMMIGRANTS. 


Men of the races of the old immigration (western Europe) have 
been employed in the mines of the United States for many years. 
As a result of their experience both in this country and abroad, they 
are far better qualified as miners than are the southern and south- 
eastern Europeans. The older immigrants speak English either as 
their native tongue or, as in the case of the Germans and Scandi- 
navians, because of long residence in this country. They may be 
treated in almost every respect upon the same basis as the American 
miners. 

The employees of the races of the recent immigration, on the other . 
hand, have been in the United States for so short a period of time 
that even though it be assumed that they have been employed in 
mining ever since their arrival, they must have had but a. brief 
experience at most in the mines of this country. The data further 
show that very few of their number had mining experience abroad. 
(Table 41.) Over 80 per cent of the Scotch and English miners had 
mining experience in their native country before entering the Ameri- 
can mines, while for the south Italian and Croatian less than 5 per 
cent have had mining experience. Most of the latter were farm 
laborers in their native countries. Upon coming to the United 
States they decided to follow the occupation of mining because the 
work was better paid than any other obtainable, although many of 
them had been here only a few months and many more but a year 
or two. Under these circumstances it is not surprising that they 
know little or nothing of rock formations, of fire damp, of the proper- 
ties of coal dust, and of the handling of explosives—matters about 
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which every miner should be thoroughly informed. To determine 
whether a piece of slate or roof is or is not likely to fall often requires 
a considerable degree of experience, and the majority of the Slavs, 
Magyars, and Italians have not this experience. 


IMMIGRATION IN ITS RELATION TO MINING ACCIDENTS. 


The mines are presumably less safe than they would be with native 
American, English, Irish, Scotch, Welsh, or German labor, because 
recent immigrants often accept more dangerous working conditions 
than the firsttnamed employees. Furthermore, the later immi- 
grants are ignorant and untrained, and are a source of danger to 
themselves and to the other workmen. Among the older mine 
workers the feeling is strong that the employment of non-English 
speaking races has complicated the problem of safety in the mines. 
They assert that carelessness on the part of recent immigrants, and 
the igorance of those who are suspected of having obtained their 
places without having had the required experience as miners, have 
tended to render the mines less safe and thus increase accidents. 

A large proportion of the deaths and injuries reported for the coal 
mines of the United States occur among the non-English speaking 
miners. The employees, consisting of the races of southern and 
eastern Europe, having had little experience in mining either in this 
country or abroad, are particularly liable to accidents, and as the 
responsibility for accidents rests in many cases with the men injured, 
to say that they are particularly liable to accidents, is in effect to say 
that they are responsible for a considerable proportion of all the ac- 
cidents occuring in the mines. 

The mine accidents for which the workmen are themselves respon- 
sible fall naturally into two classes—those due to carelessness and 
those due to ignorance. As regards the first of these it is probable 
that the foreigner is no greater offender than the person of native 
birth. Many of the Americans and other English-speaking miners 
are undoubtedly reckless, and a very large proportion of all the 
accidents occuring among their number seem to be due to this cause, 
Grave risks are often incurred for the sake of avoiding a little extra 
labor. Props are left unplaced, open lamps are used instead of 
closed lamps, cars are driven in a careless manner, explosives are 
handled recklessly—all in defiance of the most elementary rules 
prepared by men of long experience in the industry. 

Among the recent immigrants, on the other hand, many of the 
accidents are unquestionably due to ignorance, for by reason of 
their lack of experience they do not see nor realize the dangers that 
confront them; nor do they readily comprehend the necessary pre- 
cautions that must be taken to make their working places safe. 


Google 


METAL-MINE ACCIDENTS IN THE UNITED STATES. 


98 


““OTIppe Aq Yoyo A[luBsseoeu You Op Puy ‘UsOG-UBPIIO} [[V 1Oy BAB STBIOY OY, “Buyys0des ssoUyUT OOM JO NOT Y3TAi svows ATUO opNpoUy souNS}y ov 


~~ ees — cf —s 


cea] (ST xo 
evo |o's |ost‘e}e so | oot rTee‘ehe'ee | 6 OF [) Bes FOF | LLLP S19 | OT lope ‘zTo Ose. | Loe [see ‘TEx - 
Pees ee es ee) Oi ee ee ee) ET | ¢°16 26 Cs * Lil 9°L8 
Petia UME aS IRMQaPi Tue! (Tal ae | Dn Ol RY Die Lug | o-cr 
Vitae iat Rage Naiaeaet ect | ste | 98 92g | 0°02 
pPETES e[tesF Hees eA ee | T'St | 89 ¥'39 | 2°01 
5a SI | 2°88 
2°99 | 6°ST 
86 | 82 
G@B LoL 
6°89 | 86 
G16 | oF “oo "(say MOP, 
G21 | b 
$39 | 6°01 
2 6L | &'F -" UeyUeN OWT 
g'99 | £72 “*"yynoy ‘uBTTez] 
L'e9 | 2's | SIS zy Zug | 4°80 qHon ‘ueyesy 
LO Se lect age [oe Co saben ce caafters asfeeetaaise aps Loc ec clateneaBee sees closereee]s +e eoz | 2-69 |e ceeceeceeec eee SHI 
181 | #8 ‘61 9'3xT | O'e¢ ueullot) 
6 89 | BU ** youely 
Prien) (recs beni) erens oriee! Aik sen berese ear Neneece Mnneece Meninen PM feeec in ELLA) BAe die ae --ysjuUpy 
z-09 | vee foo Ssctedliseesa : : ' 2 , 3 5 : Bag ty \ros sesese er snaraeee ysmauq 
CSP 4 ‘ . * « rt 5 Zlz‘t tee teen eee eee UvyyBOlD 
9 Ba TO Be eed PCa eats 2 | ON Oe ads 22 0 dlancan aa nas sechitesoealsnaeecatee ened dec ee ck laren al eoren ed ee 5 dd bas (youes) ueipene 
ny ae \ " eee af habe) Pghbe’s| eae te le sid 1 oy % “ SCT eet tee eo eee ae ueesyng 
LI RESO! LONI Re ERG | Dee 2 eet Pela fy Sh acre 3 ‘ , : fs Y i sor |-wepaeropy pue ueyweqog 
‘ony | 
-[uo  “seuTy 
“pay “10q 
-mnN 
“quad Jog “40100 Jog “queo Jog “AATSTOTEN 
*(woat) oL43sqp oywT | “(zeddoo) uvarHONA | FIUPBNA sem PeMOUETO ‘seSUEH | guerpup Ayo See “s0q89g DoqTUA 


[or ‘2 ‘9 ‘sjoa “ssos pg “30g 4ST9 ‘g99 "90q “S “LI6T “UOIssTUTUIOD WOT;RIsTMWY oYy JO yOdeI B ‘soTAJsNPU] UT syURIZTUIM] WoIy pot{duroy] 


‘saqwig ponuyQ oyi Buraqua 07 sod suawadxa Buruvw pun pounynowbo burnoys ‘sanjouownu fig ‘saahojdwa aurm usog-ub1210,4 — [Tp AIGV 


Google 


METAL-MINE ACCIDENTS IN THE UNITED STATES. 99 


Lack of experience in the mines has a marked effect upon the high 
accident rate, as indicated by a study of accidents among the immi- 
grants whose experience in mines before coming to this country was 
known. The fatal, serious, and nonfatal injury rates in the coal mines 
of Pennsylvania and West Virginia are approximately 14.5 per 1,000 
for those of whom 10 per cent had mining experience prior to coming 
to the United States. The accident rate for those of whom 10 to 20 
per cent had mizing experience is about 12 per 1,000, showing a 
rapid decrease as mining experience increases. It would seem from 
this, while experience is limited, these immigrants soon gain suffi 
cient knowledge to use a certain amount of caution, thus giving a 
decline in accident rate. 

As contrasted with the decrease in accident rates among those of 
whom 5 to 30 per cent have had mining experience, the accident 
rate based on similar data for those of whom 50 to 60 per cent have had 
mining experience prior to coming to this country, is 10.5, whereas the 
rate is 12 for those of whom 80 to 90 per cent have had experience in 
the mines. A marked increase with the extra experience. This is 
largely due to the tendency of those with considerable experience to 
become more or less careless or reckless and to think that they can 
slight certain features of work without an accident. A new man 
entering the mine would not consider for a moment crimping a cap 
with his teeth, whereas many of the men who have been in the mines 
for 8 to 10 years would not hesitate and do not hesitate to crimp caps 
with their teeth. Other instances of carelessness might be cited. 
The available data, therefore, seem to indicate that inexperience is 
responsible for many accidents, and that a little experience begets 
much caution on the part of the recent or new employee. As indi- 
cated above, there is thus a tendency toward arapid reduction in 
accident rates to a point where between 30 to 40 percent of the em- 
ployees have had mining experience. Beyond this percentage caution 
wanes and is replaced by carelessness, with a resultant increase. 
The green miner may be overcautious, but he lacks experience. The 
seasoned miner has the experience, but too often caution is replaced 
by carelessness. Caution combined with experience will go far 
toward accident reduction. 

Another element of danger is contributed by the fact that few of 
the recent immigrants speak or understand English (Tables 42, 43, 
and 44), while almost none are able to read or write the English 
language, and placards of warning do not reach them. It is prob- 
able that the instructions of the mine bosses and inspectors are, 
because of this fact, frequently misunderstood. An inspector, for 
example, tells an immigrant miner, in English, of course, that his 
roof needs propping. The miner seems to understand, but does not, 
and a fall results. In some mines printed signs are used to indicate 
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the presence of gas or other peril. These signs are quite unintelligible 
to most of the foreigners. A common language is absolutely neces~ 
sary in every safety-first campaign. Accident rates are much lower 
in England, France, Belgium, Germany, Austria, and Japan than in 
the United States. In these countries but few foreigners are em- 
ployed, a common language being used in each country. The 
difference in fatality rates can not be entirely attributed to the lack 
of mixed languages, but certainly a large percentage of the accident 
reduction may be attributed to the “common language’’ mines. 

A comparison of accident rates with the ability of the miner to 
read some language or to speak the English language shows that the 
ability to read, although it may not be English, has a greater in- 
fluence on accident reduction than the ability to speak English. 
This may be accounted for by the fact that ability to read develops a 
higher degree of intelligence and places the employee in a better 
position to realize dangers more readily than one who can not read. 
Furthermore, if he is able to read he is more likely to heed danger 
signs put up in certain places. 

The recent immigrant, because of his lack of experience, his ina- 
bility to speak English, and his keenness forearning money, is often 
willing to work in places where more experienced or more intelligent 
men would refuse to work. For the same reasons he will frequently 
be satistied with and accept mine equipment too defective for safety. 


OCCUPATION OF ENGLISH-SPEAKING AND NON ENGLISH-SPEAKING 
; RACES. 


Comparative figures by occupations, based on the pay roll of 10 
typical coal-mining companies in Pennsylvania, show that about 33 
per cent of the English-speaking employees are employed as pick 
mniners, as compared with about 52 per cent for the southeastern 
Europeans. As a matter of fact, the groups including trackmen, 
car runners, drivers; machine runners and helpers, pick miners and 
loaders the English-speaking employees represent about 61 per cent 
of the total, as compared with 82 per cent for the southeastern 
Europeans. These figures therefore indicate that the non-English- 
speaking foreigner is employed in the most hazardous of the mine 
occupations; hence one reason for the higher accident rate. 
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TABLE 43.—Percentage of employees who read (some language), by general nativity and 


race,@ 


[Compiled from Immigrants in Industries, a report of the Immigration Commission, 1911. 


6lst Cong., 2d sess, vols. 6, 7, 16.]8 


S. Doc. 663, 


Michigan, 


General nativity and race, « 


Oil refining. 


| 
Copper mines. | Tron mines, 
| 


| Percent Per cent Per cent 
Number, who |Number.) who |{Number.| who 
read. read. Tead. 
Native-horn of native father: 
Whites. Ssscacecgesstesig ss tcnecege eoagtees 145 99.3, 51 100. 0 37 100.0 
Native-born, of foreign father, by country of 
birth of father: 
England (includes Canada).......---.-.-.-0- 486 | 98.5 56 100; Olsscceese|2 2 ceteny 
Finland 22s. cc ceisccceasaes E 6 00:0" feacese 
Germany 99.5 }.. 
Treland... 98. 


BWOEGEN'Sscotseccsacwsstssasastslonesesehesslyeaaeaaee 


Foreign-born, by race: 
Canadian (French). 
Canadian (other)... 
Croatian. ....... 
English... 
Finnish: 03353 o25533465,-h.5265<00eencbeade ss 


GOFMAN. 2 é.6 cas Sew egaiais ows picecessscasaesseeze 
Trish..cc5 50.0 
Italian, North... 
Italian, South... 


TAH WANIGNG! S27 occ5ckbetecas sod sescoknece eas 

Magyar. . 

Norwegia: 

Polish... 

Ruthenian 

BIQVAK 205 actecedacanapegoeesesmeasssasacactes 

Slovenianss:.ssccessssce58escstersacs theses 156 98.7 70 . 

BWadish 2.20526 cisavsasecsecesseusseancsioce | 105 98. 1 160 00.0 |.. 
Grand total )::255-s05202 025: sands s200s92: 5,557 95.4 2, 800 94.9 1,116 84.2 
‘Total native-born of foreign father. 927 99.0 215 99.5 214 100.0 
Total native-born. aia 1,072 99.1 268 99.6 251 100.0 
Total foreign-born. j 4,485 94.5 2,582 94.4 865 79.7 


a This table includes only races with 40 or more males reporting. The totals, however, are for all races, 


and do not necessarily check by addition, 
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Percentage of employees by occupation and English-speaking and non-English-speaking 
races.4 


Americans and 
western Europeans. 


Southeastern 
Europeans. 


Occupations. 


Number. | Per cent. | Number. | Per cent. 


Superintendents 10 0. 
Foremen... | 14 if: 
Bosses... | 76 5. 
Inspectors... } 10 : 
Engincers and motormen..............-..-.-.----.-.- H 50 3.9 
BVOMOWN hoi ye's gsc: mardege Ss bySebaveeesieal eee bas teste 33 29 2.2 
Flectricians and helpers. ..........-.......-.-.-------- 33 12 9 
Blacksmiths and machinists..............--.-..-..---- wel 33 2.59 
Carpenters and Masons.,....2 2.05. ----ssesescecsneenes ate 46 3.6 
Track Gnd POR MON. fo 5-H cctns vedo eye dates Castes ea 64 5. 05 
Car runners, droppers, 6t¢, 2.0.0. ..0s-sseeneeeesee ee i 47 3.6 
Drivers and teamstcrs..............2s2sss2sescsesceeee al 124 9. 
Machine runners and helpers | 75 5. SS 
Pick miners. . 428 33. 
Loaders and s 45 3. 5 
Trappers........-- 16 1 
Fipe ane pump men.. 20 i 
POUR sad ecce asasidae a nas 5 hs a6 602600453 de cyan aen eho eeeTinee 176 13. 


Motel cdot 250 sees Ande ead tee age boe tated nde naas 1,275 | 100.00! 2,141) — 100.00 


@ Represents 10 typical bituminous coal mining companies of Pennsylvania. 
ACCIDENTS BY NATIONALITY IN PENNSYLVANIA AND WEST VIRGINIA, 


In the Pennsylvania anthracite mines (Table 45) 43 per cent of 
the employees are English-speaking, and this number is charged with 
only 28.8 per cent of the fatalities, whereas the other 56 per cent 
(representatives of continental Europe) sustained 71 per cent of the 
fatalities. Likewise in the Pennsylvania bituminous mines the 
English-speaking employees represent 35 per cent of the total and 
are charged with 27 per cent of the fatalities, whereas the other 65 
per cent (representatives of continental Europe) are charged with 
73 per cent of the fatalities. As regards the figures for West Virginia 
(Table 45), the English-speaking employees represent 67 per cent, 
and notwithstanding the fact that this includes 17 per cent of colored 
employees, only 53 per cent of the fatalities are charged to the Eng- 
lish-speaking employees, whereas the other 33 per cent sustained 47 
per cent of the fatalities. Almost the same ratio holds for nonfatal 
injuries in three groups of mines cited. 

Had the fatality and injury rate for the English-speaking American 
been maintained throughout the three groups of mines, there would 
have been a saving of 716 fatalities and 900 very serious injuries, a 
strong argument for Americanization and education of the miner. 
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STATE MINE INSPECTORS, GEOLOGISTS, AND OTHER MINE 
OFFICIALS IN THE UNITED STATES. 


January 1, 1920. 


ALABAMA. 
Name. Designation. Address. 

Charles H. Nesbitt......... Chief mine inspector... ...........-ceeeeesceees «+. -419-423 Chamber of Com- 
merce, Birmingham. 

Prof. Eugene A. Smith.....State geologist, University of Alabama............. University. 

ALASKA. 

Sumner 8. Smith.........-. United States mine inspector........2......2---26-5 Eska (care of Alaskan 
Engineering Commis- 
sion). 

B.V <Stewarts.. 2. 220-2060 Territorial mine inspector .............---2-.2-2.2.. Juneau. 

ARIZONA. 

G. M. Butler... Director, State bureau of mines.....-............-- Tucson. 

G. H. Bolin.... State mine inspector. .............2.2..-.- weouece ns, Phoenix. 

Edward Massey.......-.-.- Deputy mine inspector................2-.....22.2-- Bisbee. 

John Harper. . ee ..Globe. 

J.C. Wilson..... -Kingman. 

Olaf P. Jenkins............State geologist, University of Arizona..............- Tucson. 

ARKANSAS. 

James G. Ferguson......... Commissioner of mines, manufactures, and agri- Little Rock. 

culture. 

John T. Fuller. ............ State mineralogist.ct :22.oc.snca2des hohanee cots asees No. 

Thomas H. Shaw.......... State mine inspector Fort Smith. 

Prof. N. F. Drake...........State geologist, University of Arkansas.............. Fayetteville. 

CALIFORNIA. 

ASS PHISDUPYs se)sh:o secs sas! Chairman, industrial accident commission.......... 525 Market Street, San 
Francisco. 

Hi. Mi. Wolflittc ss cached coeesd Superintendent of safety...............2......20005 Underwood Building, San 
Francisco. 

G. Chester Brown. ......... Ohtel mining engineer. oc s0. 2c ecaaccatsaiiecececscd 525 Market Street, San 

. Francisco. 

J. Wesley Gebb.......---.- MiNiNe OnBINESr. Fayies sor ccimcessaedoascdesings Seeds Underwood Building, San 
Francisco. 

Bi, Lowellig.s tesaie'scensd hat AO: ceaascyscn nis ss cn tovepabinwe a Aadetis ed sen’ 525 Market Street, San 
Francisco. 

F. MeN. Hamilton.......... State mineralogist, California State mining bureau..Ferry Building, San Fran- 
cisco. 

EWS: Boalich. 002.2. 623 .¥ 0. Mining engineer, California State mining bureau... Do. 

COLORADO. 

Horace F, Lunt...........- Commissioner, bureau of mines, State of Colorado. Denver. 

Vincent C. Perini, jr .,Becretary:<2sic-ces0 ses s Do. 

T. R. Henahen...... .-Inspector, district No. 1. - Do. 

M. J. McCarthy............. Inspector; districtiNo: 2) ou. .scsadencssweecteowsas de Cripple Creek. 

Re: Murray s ox.5 50505005 Inspector, district No. 3.............-2.2202 22 ee eee Lead ville. 

Robert Innes,...........--- Inspector; district ‘No: 4. 06...ccegyedede seen sacetets Montrose. 

James Dalrymple....-.....Chief inspector of coal mines...........----.---22255 State capitol, Denver. 

Prof. Russell D. George. ...State geologist, University of Colorado.............. Boulder. 


CONNECTICUT. 


Prof. Herbert F. Gregory. ..Superintendent, State geologicaland natural history. New Haven. 
survey, Yale University. 


FLORIDA. 

Herman Gunter............ State geologist, Florida State geological survey...... Tallahassee. 
GEORGIA. 

Prof.S. W. McCallie........ State geologist, geological survey of Georgia........-. Atlanta. 
HAWAII. 


Charles T. Bailey... ........ Commissioner of publiclands...............--...... Honolulu. 


_— 


« This report being for metal mines, only the chief of the coal-mine inspection service is listed herein. 
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IDAHO. 
Name. Designation. Address. 
Robert N. Bell............- State mine inspector, mining department .-.....-.-.. Boise. 


Francis C. Thomson....... Secretary bureau of mines and geology and dean, Moscow. 
School of mines, University of Idaho. 


ILLINOIS. 
Joseph C. Thompson. ...... Director, department of mines and minerals. ....... Springfield. 
Martin Bolt. -o222.-c0s0e--ASSIStANE GiITECHOF ai. Lei sio2 once ge P tec cee ee diealee sisesins Do. 
Frank W. De Wolf........ Chief, State geological survey division, depart- Urbana. 
ment of registration and education. 
William Hall..............- President, miners’ examining board...........-.--- Springfield. 
INDIANA. 
Saniuel R. Artman......... Chairman, industrial board of Indiana.........-.-..- Room 122, State capitol, 
Indianapolis. 
_ Cairy Littlejohn............ Chief mine inspector... .....-.....-2eeeeeeeeeeeeeee Room 102, State capitol, 
Indianapolis. 
Prof. W. N. Logan......... State geologist, department of geology and natural Indianapolis. 
resources. 
IOWA. 
Ba Me Gray oscessi2s ossicesie President, Iowa State mining board...............- Des Moines. ° 
L. E. Stamm........: ; Secretary, Iowa State mining board.............--- Do. 
W.E. Holland. ............ Inspector, district No. 1.........--- -Albia. 
R.T. Ribys.<.:<- .-Inspector, district No. 2... -- Ottumwa. 
Edward Sweeney... Inspector, district No. 3....... -Des Moines. 
Prof. George F. Kay....... Director, Iowa geological survey.........-..----+--- Towa City. 
KANSAS. 
J. H. Crawford............. Commissioner of labor and industry...........----. Topeka. 
James Sherwood........-.. Assistant commissioner in charge of mine inspec- Pittsburg. 
tion department. - 
Dr. Raymond C. Moore. ...State geologist, University of Kamsas..........-.--- Lawrence. 
KENTUCKY. 
C. J. Norwood............-- Chief inspector of mines...........-..-.-----.-+-++-- Lexington. 
J.B. Barton 23:5-52--255- Commissioner of geology and forestry, Kentucky Frankfort. 
geological survey. 
W.R. Jillson: . 2. 5.22222. State.geologist...-< .22-s2:8222.iescscssscseteseaceces Do. 
LOUISIANA. 
Prof. F. V. Emerson... ..-- In charge Louisiana soil and geological survey....-. Baton Rouge. 
. MARYLAND. 
Lawrence Dunn..........-- State mine inspector..............--.-+--+ ve iicasg Midland. 


Dr. Edward B. Mathews. . State geologist, Maryland geological survey, Johns Baltimore. 
Hopkins University. 


MICHIGAN. 

Richard H. Fletcher. ...... Commissioner, department of labor......-.--------- Lansing. 

Perry J. Ward.....--.--.-- Deputy commissioner, department of labor.......... Do. 

ASK. Smith. 2222325222525: Coal-mine inspector. .......--.-.--+----22eee-eee- 613 North Sherman Street , 
Bay City. 

John C. Clemans.....-....- Mine inspector for Gogebie County ....---- - Bessemer. 

Swan Oleson.... - Deputy mine inspector for Gogehic County : Do. 

Mat Salo...... 3 ..-Ironwood. 

John Brickman... .-Mine inspector for Keweenaw County --Ahmeek. 

Gust. Keikkala. .......-- Deputy mine inspector for Keweenaw County. ..--- Mohawk. ‘ 

Alfred James... . Mine inspector for Houghton County. ....--..------ Laurium. 

John Allaria..........----- Deputy mine inspector for Houghton County. ...-- Calumet. 

Harry JKings cals secete2328 AO iRe niawess Seve Pe Sea Ia acatoeahedbesee case Laurium. 

Michael Pakkala............... Otc Secss Seep Be ssa -sae er Demaean see eesee ss -Atlantic mine. 

Fred Mitchell. ...........-. Mine inspector for Iron County.......-------+-- .-Iron River. 

-Mine inspector for Marquette County. -Ishpeming. 

Frank L. Larson. --Mine inspector for Dickinson County. .-Iron Mountain. 

Robt. Eva, sr...... .-Mine inspector for Ontonagon County -Greenland. 

John P, Christopher.....-.- Mine inspector for Baraga County...------------+---- 602 fone Street, Mar- 
quette. 

Richard A. Smith........- Director, Michigan geological and biological survey. . . Lansing. 


153882 °—20-——_8 
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MINNESOTA. 
Name. Designation. Address. 
John P. Gardiner. ........- Commissioner of labor and industries..............- St. Paul. 
Oscar M. Sullivan.. -Chief statistician of labor and industries........... Do. 
Ed. Smith..... ses age wes Mine inspector for St. Louis County........--..-.-- Eveleth. 
W:.J.. Trescott. 2.5.2.5 65-2. Mine inspector for Itasca County ....... hs ctgu dance Coleraine. 
August Swanson........... Mine inspector for Crow Wing County.............-Brainerd. 
FP. A. Wildess. 2.553220 ¢: -Chief inspector of mines, State and school lands. ...Hibbing. 
A. H. Stevens....... .- Deputy inspector of mines, State and school lands... Virginia. 
Prof. W. H. Emmons...... Hirector, Minnesota geological survey, University Minneapolis. 
of Minnesota. 

MISSISSIPPI. 

Dr. FUN. Lowen. 25.0000 5.55 Director, Mississippi geological survey........-..-..- Jackson. 
MISSOURI. 

George Hill..........-....- Chief mine inspector... .......-.......---.--2+----- Bevier. 
Joseph Goldman........... Secretary, State bureau of mines and mining... ..-. Jefferson City. 
G..C. Keith: : sozsi22a0222 24 Inspector of lead and zine mines..............--..-- Joplin. 
R. C. Detchmendy..........-... AGL oe abeiai Pye LoL aes EAPL EIST EE AALS he Flat River. 


C. M. Harlan 


J. A. Galbraith Webb City. 
H. A. Buehler..........-.. State geologist and director, bureau of geology and Rolla. 
P e 
mines. 
MONTANA. 
AWW Sprizgss: 22293550284 Chairman, State industrial accident board.......-..- Helena. 
George N. Griffin. .......-- State coal-mine inspector...........-...--.-+------- Do. 
Wi Bi Orem. sg 6 0he25 id State metal-mine inspector. ...............-..--+--- Do. 
DriiJo Pa Rowe..2ceicas,eiee State geologist, University of Montana............-. Missoula. © 
NEBRASEA. 
Prof. Kk. H. Barhbour....... State geologist, University of Nebraska............- Lincoln. 
NEVADA. 
George I). Smith........... 
A.J. Stinson. .; <2 2225520550 
Charles Huber. .....-...--. 


NEW JERSEY. 


John: Roath: <.o. 0.4.44. eat Chief, bureau of mines, department of labor....... State House, Trenton. 
Augustus Munson........- State mine inspector P. O. box 311, Dover. 
Dr. H. B. Kiimmel......-.. State geologist, division of geology and waters, Trenton. 


department of conservation and development. 


NEW MEXICO. 


Jo E. Sheridan...........-. State inspector of mines.......----.-.-.+----------- Silver City. 
Prof. R. W. Ellis........--- State geologist, University of New Mexico... . Albuquerque. 
NEW YORE. 
Edward F. Boyle.......-. Chairman, State industrial commission. ..........- 230 Fifth Avenue, New 
York. 
Wi Wi Jonés:.6 2.0 ah cslss Mine inspector, State industrial commission. ... - . . - Albany. 
Robert W. Jones. .......-.- Inspector of mines and tunnels, State industrial 230 Fifth Avenue, New 
commission. York. 
Gustav Werner........-..- Tunnel inspector, State industrial commission.... . - Do. 
Dr. John M. Clarke.........State geologist, University of the State of New York. Albany. 
NORTH CAROLINA. 
M. L. Shipman..... ...Commissioner of labor and printing. ..............- Raleigh. 
Dr. Joseph Hyde Pratt... .. State geologist, North Carolina geological and Chapel Hill. 
economic survey. 
NORTH DAKOTA. 
W..H. Robinson........... State engineer... o. 204 sesanaycanevoceass eases gnacas Bismarck. { 
John Hanwell State mine inspector 209 Seventh Street, South 
Bismarck. 
Dr. A. G. Leonard......... State geologist, State geological survey, University Grand Forks. 


of North Dakota. 
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OHIO. 
Name. Designation. Address. 
Thos: J. Duffy..........-:. Chairman, industrial commission of Ohio........-. Columbus. 
Jerome Watson Chief deputy inspector of mines, industrial com- Do. 
mission of Ohio. 
Prof. J. A. Bownocker..... State geologist, geological survey of Ohio. ......... Do 
OKLAHOMA. 
Eds Boyless. ss.tescccz te se Chief mine inspector (mines, oil, and gas).........- McAlester. 
C. W. Shannon Director Oklahoma geological survey...............Norman. 
OREGON. 
Wri. A. Marshall.....-..-- Chairman, State industrial accident commission....Salem. 
Henry M. Parks.........-- Director, Oregon bureau of mines and geology...... 417 Oregon —_ Building, 
Portland, 
PENNSYLVANIA. 
Seward E, Button Harrisburg. 
Frank Hall. -:.....00.2 2.6: <3 on Do. 
A. C. James............ amar Do. 
Dr. Geo. H. Ashley....-.-- State geologist, bureau of topographic and geolog- Do. 
ical survey. 
SOUTH CAROLINA. 
Prof. Stephen Taber. ...... State geologist... 0.0 525.0s dab esas arate sansmedoned Columbia. 
SOUTH DAKOTA. 
Otto Ellerman.......-...-. State Mine iispectOLs:. 22 2+seep 7255250652 0007005502 Lead. 
Dr. Freeman Ward......-.. State geologist, State geological and natural his- Vermilion. 
tory survey. 
TENNESSEE, 
As W: Eivans:2:s5<<-s5¢532 Chief nine spectors; =. Acs; 2-te wens csesaensesae Nashville. 
Wilbur A. Nelson......-.-- State geologist, Tennessce State geological survey... Do. 
TEXAS. 
B.S. Gentry....-.--.------ State mine inspector. ......-...-.-.-.-2-0-2--2e-e ee Post office box 327, Rock 
dale. 
Dr: J, A Wdden...<.accs20 Director, bureau of economic geology and tech- Austin. 
nology. 
UTAH. 
Preston A. Thatcher.....-- Chairman, industrial commission of Utah......-..- Salt Lake City. 
John Crawford..........--.State coal-mine inspectour........-.....----- Ses set State capitol, Salt Lake 
City. 
CartAs Allens: Jc. css%s «-Metal-mining engineer, industrial commission of Salt Lake City. 
Utah. 
Prof. Wm. Peterson....... State geologist, Agricultural College of Utah....... Logan. 
VERMONT. 
Dr. Geo. H. Perkins....... State geologist, University of Vermont..........-.. Burlington. 
VIRGINIA. 
John Hirschberg. ...---.--- Commissioner, bureau of labor and industrial sta- Richmond. 
tistics. 
PG ETMCAS: 3 355562553321 State inspector of mines, bureau of labor and in- Do. 
dustrial statistics. 
Dr. Thomas L. Watson....Director and State geologist, Virginia geological Charlottesville. 
survey. 
WASHINGTON. 
James Bagley.....-.--..--- State wiihe iepectors a:,5.c5 p05 F5ds sdoca ceeds, 1223 Alaska Building, 
Seattle. 
Prof. Henry Landes......-- State geologist, University of Washington, Wash- Seattle. 
ington geological survey. 
WEST VIRGINIA. 
W. J. Heatherman......... Chief, department of mines.....................2265 Charleston. 
Dr. IoC. Whites... 00-506 State geologist, West Virginia geological survey . ...Morgantown. 
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WISCONSIN. 
Name. Designation. Address. 
R. McA. Keown........-.- Engineer, industrial commission. ...........-.--... Madison. 
C.J. Kreilkamp...-...-...- Deputy, industrial commission.......-..-......-..- Do. 
Arthur A. Findiesen.......Mine inspector, industrial commission. .....-...... Do. 
Dr. W. (). Hotchkiss. .....- Director, geological and natural history survey .... Do. 
WYOMING. 
R. T. Sneddon............. Coal-mine inspector, district No. 1.........- sagasig Diamondville. 
R. V. Hotchkiss. .......... Coal-mine inspector, district No. 2..............--- Sheridan. 
G. B. Morgan..............State geologist, geological survey of Wyoming.....-. Cheyenne. 


PUBLICATIONS ON ACCIDENT STATISTICS. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until the 
edition is exhausted. Requests for all publications can not be granted, 
and to insure equitable distribution, applicants arerequested to limit 
their selection to publications that may be of sepecial interest to 
them. Requests for publications should be addressed to the Director, 
Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications 
available for free distribution, as well as those obtainable only from 
the Superintendent of Documents, Government Printing Office, on 
payment of the price of printing. Interested persons should apply 
to the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


Buuierin 115. Coal-mine fatalities in the United States, 1870-1914, with statistics 
of coal production, labor, and mining methods, by States and calendar years, compiled 
by A. H. Fay. 1916. 370 pp., 3 pls., 13 figs. 

Buiietin 140. Occupational hazards at blast-furnace plants and accident 
prevention, based on records of accidents at blast furnaces in Pennsylvania in 
1915, by F. H. Willcox. 1917. 155 pp., 16 pls. 

Trecunicat Paper 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 32 pp. 

TecHNICAL Paper 61. Metal-mine accidents in the United States during the 
calendar year 1912, compiled by A. H. Fay. 1913. 76 pp., } fig. 

TecHNICAL Paper 92. Quarry accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay. 1914. 76 pp. 

TecunicaL Paper 118. Coke-oven accidents in the United States during the 
calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 16 pp. 

Trcunicat Paper 124. Accidents at metallurgical works in the United States 
during the calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 28 pp. 

TECHNICAL Paper 128. Quarry accidents in the United States during the calendar 
year 1914, compiled by A. H. Fay. 1915. 45 pp. 

Trecunicat Parer 129. Metal-mine accidents in the United States during the 
calendar year 1914, compiled by A. H. Fay. 1915. 96 pp., 1 pl., 3 figs. 

TrecunicaL Paper 151. Coke-oven accidents in the United States during the 
calendar year 1915, compiled by A. H. Fay. 1916. 18 pp. 

TecunicaL Paper 164. Accidents at metallurgical works in the United States 
during the calendar year 1915, compiled by A. H. Fay. 1916. 20 pp. 

TecHNICAL Parer 165. Quarry accidents in the United States during the calendar 
year 1915, compiled by A. H. Fay. 1927. 77 pp., 1 ph. 
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TECHNICAL PapeR 168. Metal-mine accidents in the United States during the 
calendar year 1915, compiled by A. H. Fay. 1917. 114 pp., 2 figs. 

TECHNICAL Paper 193. Quarry accidents in the United States during the calendar 
year 1916, compiled by A. H. Fay. 1917. 21 pp. 

TECHNICAL Paper 201. Accidents at metallurgical works in the United States 
during the calendar year 1916, compiled by A. H. Fay. 1918. 18 pp. 

TECHNICAL Paper 202. Metal-mine accidents in the United States during the 
calendar year 1916, compiled by A. H. Fay. 1918. 91 pp. 

TECHNICAL Paper 206. (oke-oven accidents in the United States during the 
calendar year 1917, compiled by A. H. Fay. 1918. 19 pp. 

TECHNICAL PAPER 213. Quarry accidents in the United States during the calendar 
year 1917, compiled by A. H. Fay. 1918. 62 pp. 

TrecHNICAL Paper 215. Accidents at metallurgical works in the United States 
during the calendar year 1917, compiled by A. H. Fay. 1919. 23 pp. 

TrcHNICAL Paper 239. Coke-oven accidents in the United States during the 
calendar year 1918, by A. H. Fay. 1919. 26 pp. 

TecHNicaL Paper 245. Quarry accidents in the United States during the calendar 
year 1918, compiled by A. H. Fay. 1920. ~—- pp. 

TecuNIcAL Paper 256. Metallurgical accidents in the United States during 1918 
compiled by A. H. Fay. 1920. 3 pp. 

Coal-mine fatalities in the United ‘States, 1916, compiled by A. H. Fay. 1917. 
42 pp. ; 

Coal-mine fatalities in the United States, 1917, compiled by A. H. Fay, 1918. 
37 pp. 

Coal-mine fatalities in the United States, 1918, compiled by A. H. Fay. 1919. 
61 pp. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPERIN- 
TENDENT OF DOCUMENTS. 


BuLietiIn 69. Coal-mine accidents in the United States and foreign countries, 
compiled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 25 cents. 

TECHNICAL PAPER 27. Monthly statement of coal-mine accidents in the United 
States, January to August, 1912, and statistics for 1910 and 1911, compiled by F. W. 

Horton. 1912. 24pp. 5 cents. 
~ 'TrcunicaL Paper 40. Metal-mine accidents in the United States during the 
calendar year 1911, compiled by A. H. Fay. 1913. 54 pp. 5 cents. 

TECHNICAL Paper 48. Coal-mine accidents in the United States, 1896-1912, with 
monthly statistics for 1912, by F. W. Horton. 1913. 74 pp., 10 figs. 10 cents. 

TECHNICAL PapER 73. Quarry accidents in the United States during the calendar 
year 1912, compiled by A. H. Fay. 1914. 45 pp. 5 cents. 

TECHNICAL Paper 94. Metal-mine accidents in the United States during the 
calendar year 1913, compiled by A. H. Fay. 1914. 73 pp. 10 cents. 

TrecunicaL Paper 173. Coke-oven accidents in the United States during the 
calendar year 1916, compiled by A. H. Fay. 1917. 22 pp. 5 cents. 

Coal-mine fatalities in the United States during the calendar year 1915, with de- 
tailed figures for December, compiled by A. H. Fay. 1916. 80 pp., 3 figs. 10 cents. 

Coal-mine fatalities in the United States during the calendar year 1916, compiled 
by A. H. Fay. 1917. 80 pp., 8 figs. 1 cents. 
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